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THE CONFERENCE ON HISTORIC SITE ARCHAEOLOGY PAPERS 
VOLUME 15 
STANLEY SOUTH, EDITOR 
Additional copies of this volume are available for $12.00 per copy 
Stanley South, Chairman 
The Conference on Historic Site Archaeology 
The Institute of Archeology and Anthropology 
University of South Carolina 
Columbia, South Carolina 29208 
19 8 3 
THE CHAIRMAN'S FINAL REPORT FOR THE FINAL VOLUME OF 
THE CONFERENCE ON HISTORIC SITE ARCHAEOLOGY PAPERS 
The twenty-first annual Conference on Historic Site Archaeology was 
held at the Harbor House Motor Inn in Wilmington, North Carolina, October 
2-4, 1980, hosted by the Division of Archives and History of the North. 
Carolina Department of Cultural Resources. A tour of Brunswick Town State 
Historic Site and Fort Fisher State Historic Site was taken by Conference 
members. 
Some of the papers presented in this volume were presented at this 
conference with some being contributed papers. 
The John M. Goggin Award for ~lethod and Theory in Historical Archae-
ology was \'Jon by Timothy r!illiam Jones for his paper "Population and Trade: 
An Economic ~1athematical Model ," which is the first paper in this volume. 
The award amount is $500. 
I would like to thank the conference Board of Directors, Leland 
Ferguson, Kenneth L. Lewis and Robert L. Stephenson for their help during 
the period 1980-1982. I would also like to thank the following staff 
members of the Institute of Archeology and Anthropology for their assist-
ance in the preparation of this volume and with the conference affairs: 
Mary Joyce Burns, Gordon Brown, Darby Erd, and Kenn Pinson. 
Thanks to you all for supporting the Conference. A special 
thanks to Larry Meier for his continued support of the Goggin Award. 
The conference budget for 1980 was $4,204.03, after the publication of 
Volumes 12 and 13 of The Conference on Historic Site Archaeology Papers at 
a cost of $6,520.45. 
THE COLUMBIA CONFERENCE OF 1981 
The host of the 1981 twenty-second annual conference, held in Columbia, 
South Carolina, October 16, 1981, was the Institute of Archeology and 
Anthropology at the University of South Carolina. No papers from that con-
ference were submitted for publication, the first time this had happened in 
twenty-two years of conference history. With the support for the conference 
gone there will be no Volume 16 of The Conference on Historic Site Archae-
ology Papers. 
THE ASHEVILLE CONFERENCE OF 1982 
The twenty-third annual Conference on Historic Site Archaeology was 
held in Asheville, North Carolina on November 12, 1982, at the Smokey 
Mountains Inn on the Plaza. Just prior to this meeting I received a letter 
from Bruce Smith on behalf of the Southeastern Archaeological Conference, 
inviting the conference to once again meet with SEAC. The Board of Directors 
of the Conference on Historic Site Archaeology met and voted to disband the 
conference and suggest that the members affiliate with SEAC. My letter to 
Bruce Smith explaining this action is published here. Volume 15, therefore, 
this volume, is the final volume to be published in this series. Back volumes 
8 through 15 are available for $12.00 each. 
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Stanley South 
Chairman/Editor 
Bruce D. Smith 
THE CONFERENCE ON 
HISTORIC SITE ARCHAEOLOGY 
INSTITUTE OF ARCHEOLOGY AND ANTHROPOLOGY 
UNIVERSITY OF SOUTH CAROLINA 
COLUMBIA, SOUTH CAROLINA 29208 
November 6, 1982 (23 years to the day from the founding of 
The Conference on Historic Site Archaeology) 
SEAC Executive Committee 
Membership of the Southeastern Archaeological Conference 
National Museum of Natural History 
Smithsonian Institution 
Washington, DC 20560 
Dea r Bruce: 
It was very rewarding to receive your letter expressing the feeling of the 
Executive Committee and the membership of the Southeastern Archaeological Con-
ference that the interests of the Conference on Historic Site Archaeology and SEAC 
are so close that there should be a joining of colleagues and papers at the annual 
meeting of SEAC. The Board of Directors of the Conference on Historic Site Archae-
ology join me in a strong endorsement of this position. The CHSA was founded in 
1960 for the purpose of providing a place for papers to be presented and published 
on historical archaeology because at that time the position now held by the SEAC 
Executive Committee was not present and a definite bias existed against historic 
site archaeology. Because of this bias the CHSA was needed. Due to several factors 
which I will outline below, it is clear that the CHSA has served its function "'ell 
for 23 years, but now, largely because of the enlightened administrative policy 
and publication direction recently taken by SEAC, it is clear that the CHSA is no 
longer needed. 
In 1967 the Society for Historical Archaeology was founded along with the peer 
reviewed journal Historical Archaeology. Recently SEAC has begun the peer reviewed 
journal Southeastern Archaeology and welcomes articles on historical archaeology. 
Last year there were no articles submitted for Volume 16 of The Conference on 
Historic Site Archaeology Papers and polling those taking parr-in this year'S con-
ference in Asheville has resulted in the prospect of only three or four of the 
papers presented there being submitted for publication in The Conference Papers. 
It is becoming apparent, therefore, that the field of historical archaeology has 
sufficient publication avenues at this time, especially with the refreshing open 
publication policy regarding historical archaeology papers held by SEAC's new 
journal Southeastern Archaeology. 
Another factor to be considered in these times is the cost for many of us 
attending both the SEAC and the CHSA meetings. If all colleagues in archaeology 
in the Southeast could attend a single annual conference a great saving could be 
affected. 
It seems to me, and I am supported by the Board of Directors of the CHSA, that 
the field of archaeology has developed in the past 23 years to the point where it 
should have been in 1960, and that is, that there should be no separation of the 
discipline on the basis of the time period of the data base involved. If such had 
been the case in 1960 I would not have founded the CHSA. The Executive Committee 
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of SEAC has clearly recognized this fact and this is a most rewarding development. 
In 1977 when I notified the members of SEAC, CHSA and SHA of SEAC's vote that the 
two conferences should "go their separate ways," I stated that the union of the 
SEAC and the CHSA was deemed appropriate "by those of us who believe that archae-
ological science makes no prejudicial distinction based on the kind of material 
culture constituting the data base." I also stated my dream that, "I had hoped 
that eventuallY the SEAC members would realize that archaeology on historic sites 
was here to stay and that the CHSA would eventually become an integral part of 
the SEAC." The enlightened position of the present Executive Committee of SEAC 
and the creation of the high quality journal Southeastern Archaeology has made 
this dream come true. 
Therefore, in recognition of the fact that a long held dream of mine has been 
brought about by an enlightened SEAC attitude toward historic site archaeology, 
the Board of Directors of the CHSA has voted unanimously to dissolve the CHSA and 
suggests that the members contact SEAC or the Society for Historical Archaeology 
for presentation and publication of papers on historical archaeology. 
It is rewarding to know that fifteen volumes of The Conference on Historic 
Site Archaeology have been published, containing some of the important papers and 
concepts developed during these formative years of our discipline. Volumes 14 and 
15 are in press and will be mailed to those who have paid for these volumes as 
soon as they are received from the printer. Volume 15 will be the final volume in 
the series. Volumes 8 through 15 are available for $12.00 each. 
As chairman of the CHSA for 23 years I want to thank the Board of Directors, 
Leland Ferguson, Kenneth Lewis and Robert L. Stephenson for their support and 
advice through the past decade. I want to thank also, Bob Stephenson for his sup-
port since 1969 of the Conference through the Institute of Archeology and Anthro-
pology at the University of South Carolina. Especially, I want to thank Mary jane 
Rhett, Cindy Mahoney, and Mary Joyce Burns for their assistance as Executive 
Secretaries of the Conference. During the period 1960 through 1968 I would like to 
thank the folks at what was then the North Carolina Department of Archives and 
History for supporting the Conference and my involvement in it. 
A special thanks is owed Charles Fairbanks, who has strongly supported the 
Conference since the beginning. Without the support of hundreds of colleagues 
through the years it would not have been possible to continue the Conference and 
publish the 15 volumes of papers. As long as that support was present the Con-
ference was alive and well, which it will continue to be in spirit as its members 
are absorbed by SEAC. 
Those CHSA members who have paid for Volumes 16 through 18 will be given the 
opportunity to receive additional copies of Volumes 8 through 15 as they choose 
and a letter to this effect has been mailed to them. 
Historical archaeology has grown dramatically in the past 23 years and it has 
been a rewarding experience to be a part of that growth through The Conference on 
Historic Site Archaeology and The Conference on Historic Site Archaeology Papers. 
Now we can continue to grow through our membership in The Southeastern Archaeological 
Conference, and in the Society for Historical Archaeology. 
Sincerely, 
Stanley South, Chairman CHSA 
cc: Membership of SHA and CHSA 
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1 
POPULATION AND TRADE: AN ECONOMIC 
MATHEMATICAL MODEL 
Timothy William Jones 
ABSTRACT 
This work develops an economic mathematical model used to 
approach the problem of how the changing human population size with-
in a defined area relates to the ability of that population to par-
ticipate in different trade markets. The equation used in this model 
is based on the concept of removing the influences of factors, other 
than population size, which might affect changes in trade market 
participation. The result leaves only the influences of population 
size on market participation. 
Three sites excavated on San Juan Island, in the San Juan Island 
chain located in Puget Sound off the northwest mainland of Washington 
state, serve as the data base. The artifact assemblage from these 
sites; American Camp, Bellevue Farm, and San Juan Town, date over a 
60-year time span (1855-1915). All three sites played an important 
role in United States history when ownership of the San Juan Islands 
were in dispute between England and the United States, leading even-
tually to the "Pig War." 
This extreme historical documentation, a datable artifact assem-
blage, and the geographical uniqueness provide an excellent situation 
to test the problem. 
THE PROBLEM 
The problem that will be investigated in this work is how a changing 
human population size within a defined area relates to the ability of 
that population to participate in different trade markets. These markets 
are defined by the variable distances over which goods are sent to the 
population under study. Analysis of this problem was performed using 
historical and archaeological data. It was decided that the artifacts 
which actually reached the population under study were the best reflec-
tion of the trade in goods which took place and that these artifacts 
could be reflected in the archaeological record. 
The approach developed is that of an economic mathematical model. 
There are change factors, other than changing population size, that 
would influence what goods reached the area under study. The equation 
used in this model is based on the concept of removing or at least 
dampening the influence of these factors or variables. These other 
variables are (1) number of individuals occupying the sites from which 
artifacts are recovered, (2) preference for goods which the individuals 
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at the site were consuming, (3) methods of getting goods to the consu-
mer, and (4) number of goods produced at manufacturi ng centers in th.e 
different trade markets. Indices for the above variables are developed 
and included in the mathematical model. The resulting indix of the 
equation is that which reflects changes in trade which were the result 
of the changing population size of the region under study. 
The data base for this study uses archaeological and historical 
data derived from three sites excavated on San Juan Island, in the San 
Juan Island chain located in Puget Sound off the northwest mainland of 
Washington state. San Juan Island was chosen because the region is easily 
defined and because there is a large archaeological collection from the 
island. This collection was obtained from six years (1971-1976) of ex-
cavation by Roderick Sprague at three sites, Bellevue Farm, American 
Camp, and San Juan Town. The artifact assemblage collected from these 
sites is easily dated and covers a time span of some 60 years (1855-
1915). Hence, this assemblage is useful in that changes can be studied 
over a lengthy period of time. The assemblage also lends itself well 
for the determination of the markets from which goods came, since during 
1855-1915 manufacturers frequently put long-surviving trademarks on their 
goods. 
Historical data on the three sites are also plentiful. These sites 
played a notable role in United States history and today are part of the 
U.S. National Park System. The San Juan Islands were a center of owner-
ship dispute between England and the United States, which led to the so-
called "pig War." This historical notoriety led to significant documen-
tation about San Juan Island and its inhabitants. Much of this infor-
mation has been compiled for the National Park Service in an Historical 
Resource Study (Thompson 1972). Historical documentation, a datable 
artifact assemblage, and the geographical uniqueness of San Juan Island 
provide an excellent situation in which to test the problem on population 
and trade. 
San Juan Island History 
The first permanent European occupation of San Juan Island began 
in 1853 with establishment of a Hudson's Bay Company farm (Fig.l). This 
farm was named Bellevue Farm by Charles Griffin who was sent to oversee 
it. Raising sheep was the farm's main occupation and continued so until 
the late 1860s when the farm was disbanded (Thompson 1972: 4). 
As American settlers began occupying the island, other problems were 
developing. The Treaty of 1846 had established the 49th North Parallel 
as the separation between British and American possessions. Vancouver 
Island was an exception as it remained in the hands of the British. The 
middle of the channel between Vancouver Island and the mainland was fixed 
as the boundary. The contention over who owned the San Juan Islands 
arose from there being two channels between Vancouver Island and the main-
land. If the western Haro Strait were the main channel the San Juan 
Islands would be an American possession; if the eastern Rosario Strait 
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were used, possession would be in the hands of the British. With this 
ambiguity in the treaty, both Britain and the United States laid claim 
on San Juan Island (Tyler 1976: 14). 
In 1854 Washington Territory attempted to collect taxes from the 
Hudson1s Bay Company farm. Charles Griffin refused to pay this tax and 
consequently 40 sheep were confiscated by the Territory and sold at auc-
tion as forfeit. The British protested and demanded payment for damages. 
Due to this incident and others, a joint boundary commission was formed 
to settle the issue of possession. In the meantime events were taking 
place that would eventually lead to a joint military occupation (Tyler 
1976: 15). 
On 15 June 1859 Lyman Cutlar, an American settler on San Juan 
Island, shot a Bellevue Farm boar that was rooting potatoes in his gar-
den. When Cutlar refused to pay the sum Griffin asked for the boar, 
Griffin tried to have Cutlar arrested. Cutlar refused to be taken. 
Early in June 1859 General Harney, Commanding General of the Depart-
ment of Oregon, visited San Juan Island. He was told of the Cutlar inci-
dent and then left. After this visit 21 settlers sent a petition to 
Harney requesting troops to protect them from Indian attack. Harney 
then ordered Captain George E. Pickett to occupy the island and protect 
the settlers. Included in these orders was a directive not to allow 
any British troops to land on the island. After discovering the American 
encampment, British troops were sent to San Juan Island but remained on 
ship to avoid a conflict. Eventually General Scott, Commander-in-Chief 
of the United States Army, arrived and negotiated a joint occupation of 
the island. This agreement stipulated a maximum of 100 troops from each 
country to be allowed on the island at one time. The decision of who 
would gain possession of the islands was given to Emperor William of 
Germany. American Camp and British Camp was thus occupied until 1872, 
when the decision was issued in favor of the United States (Thompson 
1972: 121). 
Early in the dispute, San Juan Town was established near the site 
of American Camp to meet the needs of soldiers and settlers. After the 
1872 decision, San Juan Town slowly lost influence to a new town, Friday 
Harbor. During the military occupation, San Juan Town reached population 
peak. However, Friday Harbor had the advantage of a deeper and more pro-
tected bay and eventually San Juan Town was abandoned and in 1890 its 
last remains burned (Tyler 1976: 19). 
4 
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PARADIGMS, ASSUMPTIONS, AND PROCEDURES 
Theoretical Concepts 
Economic Market Systems 
This study focuses on an extensive modern market economy (Dalton 
1968: 156). In such a market economy there are many levels of business 
and associated distribution and trade. At a national and international 
level the distribution system is quite complex. A product might pass 
through a multitude of middle distribution centers before reaching the 
distribution center or centers in a local market area. A local area is 
defined as the area of distribution from the last center or node (Haggett 
and other 1977: 97) from which goods are distributed. A country store 
or stores in a small town are examples. A regional market area, larger 
than a local one, is that in which transportation of goods can be accom-
plished in a relatively short time, a matter of a few days, at a minimal 
cost. By definition the size will be determined by the particular situa-
tion under study. Much of the handling during distribution is largely 
the result of the distance the product has to travel to reach the local 
area. Regional distribution, in comparison to national and international, 
concerns much shorter distances and hence fewer handlers, and therefore 
is less complex. The distance and quantity of products that will be 
sent to the consumer are influenced by many variables. This work will 
focus on one such variable, that of population size of a local market 
area. 
Most products reaching an area from a great distance are generally 
produced by businesses, usually large, whose aims are to reach a large 
consumer base. To reach the largest number of consumers economically 
such producers would orient their sales toward the larger population cen-
ters (H. Richardson 1973: 72). Hence for a local hinterland area to be 
able to participate in such markets it would have to have a large enough 
population to war.rant such trade. An area nearer to manufacturing centers 
would require only a smaller population to warrant distribution to that 
area. 
This view is one sided as it stresses the outside effects on what 
a local market receives even though there are the local popu1ations ' 
interest in trade with outside markets (Smith 1937: 17). For several 
reasons such interests and especially their effects on outside markets 
will have to be ignored. First, in a large economic system such as that 
in the western world in the late nineteenth century a small agricultural 
population in a local area will have some but only a minimal impact on 
outside markets. Additionally, ·the products of an agricultural population 
are difficult to quantify without adequate records. 
How does all this relate to the consumer in a local area a great 
distance from major markets? If the regional market does not have any 
major manufacturing centers then the consumer will not receive goods 
that are in the mainstream of the society of which they are a part 
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(Keeple 1968: 258-259). The products in the local area would remain 
"behind" technologically and styl istically from those of the rest of 
the culture (Richardson 1967). On the other hand, if the regional mar-
ket does have major manufacturing centers which distribute their goods 
great distances then this is less likely to happen. 
Archaeology and History 
Economic and trade studies are not numerous in historical archaeo-
logy, especially as they relate to the post-Industrial Revolution period. 
This is partly the result of the attitude that such studies can be per-
formed through the use of historical documents. It is indeed true that 
certain aspects of trade and economics can be investigated by such means. 
Most of these historical studies can produce general statements that are 
useful with regard to large scale economic trends, but they are not 
always quantifiable. Trends on a large scale are important in the over-
all picture. However, such trends are a conglomerate of diverse human 
actions. Since archaeologists usually deal with areas on a smaller scale, 
large scale trends are not always directly applicable. If overall trends 
are used, an attempt should be made to show that they do exist in the 
data used. 
The use of only historical documentation is limiting. However, when 
used in combination with archaeological data a much sharper representation 
is available. Instead of relying solely on historical documents in general-
izing about large scale economic trends, documents should be used as select 
compendium information along with the details of artifactual data. 
The artifactual data with which archaeologists deal represents quan-
tifiable economic data and usually pertain to the receiving or consumer 
end with finished ' products. Where and when the object came from and as-
pects about its production can often be determined. With such data archaeo-
logy is able to quantify what consumers actually received and used. Ideally 
these data are comparable to having the books of a household; this analogy 
is at least applicable to nonperishable materials. Historical documents 
can often be used to determine the existence and quantity of perishable 
items. 
An important aspect of archaeology is its inherent time depth. Archaeo-
logists can observe historical periods of time often divided into extremely 
small increments. The use of artifact dates and archaeological context 
dates make this possible. This allows the study of changes which take 
place. With such data economics and trade can be quantified and studied 
in deta i1 . 
The Hypothesis and Its Application to Archaeological Data 
This work will study the relationship between the size of a local 
population as it relates to the ability of that population to participate 
in regional versus longer distance, national and international, trade. 
The specific hypothesis to be examined states: 
6 
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There is an inverse relatPnship between the human popula-
tion size of a local area and participation in short dis-
tance trade in relation to markets at a greater distance, 
and a direct relationship between population size and 
participation in longer distance trade in relation to 
regional trade, 
or as diagrammed: 
population t. regional trade ~; long distance trade t 
population~; regional trade t; long distance trade ~ 
The population size, as presented in this hypothesis, can be viewed 
directly to compare with participation in different markets. Actual par-
ticipation in each market cannot be viewed directly using the archaeologi-
cal data. There are other variables, other than population size, that 
will influence differential market participation. The effects of these 
variables can be observed in the number of artifacts that reach the local 
area under study from the different markets, and hence need to be con-
trolled in order to study the relationship desired. These variables 
include changes in (1) consumer preference, (2) transportation, (3) the 
consumer population size, and (4) the quantity of production of goods 
in each market. 
The relationship among these variables can be presented in model 
form. This model would apply to each defined trade network independently. 
Quantity of production 
of goods in each market 
Number of artifacts 
Consumer preference 
Transportation 
++ local 
population size 
Consumer population size 
For this work it will be assumed that all of these variables work together 
in an accumulative manner to influence the number of goods procured from 
a particular trade network. These can be related in an equation to form 
a relative index for comparison over time. Thus, we can use these vari-
ables (defined on pp. 12-15. 
NAW = the number of artifacts weighted or the relative index 
NA = the number of artifacts found from the site or sites 
C = consumer preference 
7 
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P = consumer population size 
T = transportation 
M = quanitity of production of goods 
In this relationship: 
NAW = NA c x P x T x M 
This equation would be used to produce a relative index for each 
year in each market system. Variables were multiplied since it is not 
known which variables have a greater effect on the number of artifacts 
reaching the site or sites. In this manner the bias as to which vari-
ables has more weight has been removed from the equation. The inherent 
nature of the equation also dictates that the values for the variables 
gravitate around a value of one. A variable value of one would not 
produce a change in the number of artifacts. 
By weighting the number of artifacts from the respective trade 
networks with these variables, the relationship of regional population 
size to the developed index can be observed. This is assuming that all 
the variables affecting the number of artifacts have been included and 
that all variables used in the equation are adequately controlled. 
One variable that has not been controlled and would influence the 
number of artifacts coming from differing markets to the area under 
study is economic change. One work does hypothesize the effect of eco-
nomic stress on trade. Thus Joel Kline (1973: 69) states: 
During the periods of economic stress, communities will 
maintain or increase their involvement in short range 
trading networks while decreasing their involvement in 
long range and local ones. 
Short range trading networks as defined by Kline would correspond to 
regional trade as defined by this work. Long range trade would encompass 
both national and international trade as defined by this study. 
If the Kline hypothesis is true, how will it change the expected 
results of population size and participation in different trade markets? 
During a population decrease the hypothesized increase in regional trade 
will be emphasized if economic stress occurs during the same time period. 
If economic stress occurs during a population increase, then the decrease 
in regional trade would be dampened and not appear as decreased as it 
should. 
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Analytical Procedures 
Analytical Concepts 
The following are basic concepts and assumptions which underlie 
the procedures used to study the problem presented in this work. In-
cluded will be some analysis of the validity of the concepts. 
Measure of Transportation Values - As stated earlier, transportation 
is one variable which will be assessed and measured. It is assumed that 
the method of getting goods to the consumer cannot only determine the price 
consumers will pay for goods but also the quantity of goods available to 
the consumer. Innovations in transportation can provide new products 
and greater numbers of previously obtainable products. The development 
of the railroad system in the United States in the second half of the 
nineteenth century is such as example, since this new transport mode 
decreased costs in many parts of America (North 1965: 11). In turn, a 
greater variety of products, often at less cost, were available to the 
consumer with rail traffic. 
Measure of Consumption - Another concept used is that of consumption. 
For this study consumption is defined as the goods that the people actually 
used, as determined from the archaeological data. Operationally, these 
are those archaeological good for which a point of manufacture can be 
determined. 
It is assumed that many factors can affect changes in consumers 
obtaining goods from different trade networks. Cost and quality of items 
are important influences. Additionally, the national origins of a consu-
mer may lead the individual to prefer goods manufactured in the homeland. 
In most economics changes in style may also influence what the consumer 
will acquire. Though there are many reasons why a consumer obtains a 
particular product, this variable will quantify what the consumer did 
obtain from various markets. 
Population - Absolute human population size is used in this study 
in two formal concepts: (1) that there is a direct relationship between 
the number of goods sent to consumers from a manufacturing center and the 
number of goods that manufacturing center produces and (3) that there is 
a direct relationship between population size and the number of goods 
consumed by that size of a site increases or decreases, the number of goods 
consumed will be a direct relationship increase or decrease. Accordingly, 
as consumption increases or decreases the number of artifacts deposited 
in the archaeological record should directly increase or decrease. There-
fore, if the human population size of a site increases or decreases, the 
number of artifacts placed in the archaeological record should correspond-
ingly increase or decrease. 
The other concept in which population size ;s used is that of the 
relationship between production and the number of goods available to the 
consumer. It is assumed that a change in the quantity of production at 
a manufacturing center will result, in a direct relationship, in a change 
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in the probability of goods from that manufacturing center reaching the 
consumer. This assumption is based on the concept of supply and demand. 
If the number of goods produced at a manufacturing center decreases then 
there will be fewer goods to send to the consumer. 
To measure increases or decreases in production at the manufacturing 
center, increases and decreases in the human population size of the manu-
facturing center may be used. This is assuming that the rate of population 
growth at a manufacturing center is in direct relation with the rate of 
industrial growth at that manufacturing center. This assumption has been 
examined in economics. The idea that as an urban population increases the 
amount of industry increases is generally accepted (Tinbergen 1961; Bos 
1965; H. Richardson 1973; Fletcher 1979: 345-351). What is questionable is 
whether the rate of population growth is directly proportional to the rate 
of industrial growth. It has been shown that a greater percentage of the 
population in large towns (over 1,600,000) as opposed to small and medium 
towns (25,000-1,600,000) are employed in businesses that provide services. 
But the percentage of the population employed in manufacturing also increases 
from large to small urban populations thus offsetting the increase in service-
related employment (H. Richardson 1973: 78). Hence this assumption, though 
without its problems, is well based. 
Market Systems - An additional concept is that of market systems. For 
this study each market system is defined by the distance over which goods 
are sent to the consumer. Thus four market systems--local, regional, 
national, and international--are identified. 
A local market system is the trade area around and associated with a 
center or node of trade such as a town. The size of this area is variable 
depending on natural barriers, population density, and other factors. The 
fringes of such areas can be ambiguous and will have to be defined for the 
particular case under study. 
A regional market system, larger than a local one, is that in which 
transportation of goods can be accomplished in a relatively short time at 
a minimal cost. By definition this market system will also have to be 
determined by the particular situation under study. 
A national market system is the largest trade system in which trade 
can be accomplished without undue interference from tariffs and other trade 
restrictions. Most market systems of this type would be that trade within 
a country's boundaries. An exception might be two or more countries that 
have agreed to open an unrestricted trade. Again, the exact area depends 
on the situation under study. 
An international market system is any trade outside of the local, 
regional, and national markets and which involves levying of tariffs or 
other trade restrictions. All of these markets by definition are determined 
by the particular situation under study. This is done to provide flexi-
bility to adapt to the peculiarities of the area under study. 
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Analytical Techniques 
Artifact Analysis - All artifacts from Bellevue Farm, American Camp, 
and San Juan Town collections were looked at. Only those artifacts for 
which a manufacturing point of origin could be determined were used. This 
point of manufacture was derived from trademarks on the artifacts. Trade-
marks were identified using numerous books and catalogues (e.g., Toulouse 
1972; Watson 1974; Wilson 1968,1969,1971; Oswald .1975). Military goods, 
including buttons, cartridges, and other items, were not included in this 
study since they were not placed in the regular marketing system but were 
specially ordered and distributed by the military. In addition, the analy-
tical sample of bottles was restricted to those that could be identified 
as to their bottler and not the bottle maker. This is because the bottle 
maker's product was not directed into the regular marketing system to the 
consumer but was selected for by the bottler who then marketed the product. 
Limiting the artifact sample only to those artifacts with trademarks 
does bias the sample but probably not significantly. Though this has not 
been studied, the large businesses at the major manufacturing centers mar-
keting to a large area might be more apt to identify their products than 
small local manufacturers marketing to a smaller area. This would be 
especially possible when the smaller manufacturer sold the product directly 
to the consumer who would automatically know the manufacturer without 
further notification. For this study this is not a problem when concerned 
with the local area since trade with local manufacturers is not under study 
due to a lack of data. The effect of this bias on the regional market is 
probably small since manufacturers in the regional market would not have 
direct contact with the consumer and would be likely to identify their 
product. 
All artifacts were given a dated time span. This time span is the 
shortest period of time in which the artifact could have arrived on the 
Island. Two factors were used to arrive at this date, the time span of 
manufacture and the occupation date or archaeological contextual date 
within which the artifact was found. This time span is assumed to be a 
good approximation of the artifact's arrival on the Island. 
Population Data - Population data are used to develop the indices 
for the variables consumer population and production of goods. The data 
were derived from several census reports and historical data. 
Census information within the United States was taken from the United 
States Census Reports 1850-1920. European census information was taken 
from European Historical Statistics 1750-1970 (Mitchell 1975: 75). Cana-
dian census data were obtained from the Canadian Census Reports 1851-1921. 
Since population sizes were taken only every- ten years in the United States 
and Europe and every five years for Canada, interpolation was used to 
fill in the missing years. 
Historical data were also used to derive population size information. 
These historical data include an Historical Resource Study: San Juan 
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Historical Park. Washington (Thompson 1972). numerous military inspection 
reports (Inspection Reports. P-29/2-1868. C-34/2-1870. C-4-1872; C-7-1872. 
C-10-1872, C-14-1872. C-16-1872, C-29-1872, C-32-1872, American Camp, San 
Juan Island), and a military engineering group report (Hand Papers, Wash-
ington, San Juan Island, 1875. Engineering 9, Group 77). Population esti-
mates derived from both census reports and historical data are expected to 
reflect only the general trend. 
The population data for consumer population are used to relate to the 
number of artifacts, NA, as represented in the mathematical model equation 
(p. 11). To do this the population estimate for each year is divided by 
100: 
Population for one year 
100 
This division is used to more nearly equate the relative effects of consumer 
population with those indexed values of the other variables in the mathema-
tical model equation. Though this is a somewhat arbitrary measure of con-
trol, it will increase and decrease the number of artifacts in the manner 
in which the assumed relationship is believed to function. 
Population data used for the production of goods variable are the 
population counts for the manufacturing centers that send goods to the 
local area under study. The population counts are manipulated to provide 
a rate of population size change by dividing the population for the year 
concerned by the population of the previous year for eacn manufacturing 
center: 
where 
p = population size 
tl = year n 
t2 = year -
The produced quotients from the manufacturing centers are groups in their 
approximate market, regional, national, international, in which they are 
located. The mean of all ratios for each year in each market system is 
the yearly indix used for the production of goods variable. 
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THE SAN JUAN MARKET ECONOMY IN THE NINETEENTH CENTURY 
The Data Base 
The Trade Markets 
Three market systems are the focus of this study: regional, national, 
and international. The local market system is defined as the San Juan 
Islands. The ease of transportation around the islands and the location 
of the major trading centers on San Juan Island limit the local market 
system to this area. No artifacts were found which could be definitely 
identified from such trade. Therefore analysis of this market system was 
not included here. 
The regional market is defined as that on the United States and 
Canadian west coast with San Francisco as the southern boundary and 
northern British Columbia as the northern boundary. In total this would 
include approximately an 800 mi. radius from San Juan Island up and down 
the coast. Goods at a greater distance than 200 mi. inland from the coast 
were included in the national market. The reason for such a large scale 
regional market is the ease of transportation. Coastal shipping is cheap 
and easy and makes goods along or near the coast easily accessible to San 
Juan Island. The national market included goods from the continental 
United States, excluding the west coast as defined above. The international 
market encompassed goods from markets outside of the national and regional 
markets. 
Census Data 
The census data are used in the development of three variables: (1) 
consumer population, (2) local population, and (3) production of goods. 
Consumer population is that population size which acted in the formation 
of the archaeological assemblage recovered and is represented by the com-
bined population size of Bellevue Farm, American Camp, and San Juan Town. 
This population will affect the number of artifacts deposited. The local 
population is that population within the local trade network. In this 
case it is the population size of San Juan Island. This population will 
be compared against the number of artifacts weighted or NAW (p. 11). The 
third variable, production of goods, will be developed using the population 
size of the manufacturing centers as represented in the artifact assemblage. 
Consumer Population 
The consumer population is the actual population size of the sites 
Bellevue Farm, American Camp, and San Juan Town. Population size of these 
sites are quantified using historic data from numerous sources. Though 
the final population estimates may not be those of the actual population, 
they do establish the overall trend (Table 1). 
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TABLE 1 
Consumer Popula:ion Index 
Human Population Size by Site' Total F:oequency 
Year 
, 
I I I 
!Bellevue San Juan Ame:oican I pa I Set1:1e:os Total 
! Fa.::-m Tow~ Camp 
I 
, 
9 .09 1355 8 0 0 1 .1 ' I 
1856 8 0 0 1 ! I 9 .09 
1857 8 0 0 1 : ! 9 .09 
1853 8 0 0 2 : i 10 .10 .. ' 
1859 20 0 0 0 20 .2 () 
1360 18 40 100 0 158 1. 58 
1861 18 40 100 0 158 1. 58 
1862 8 40 100 0 143 1. 48 
1863 6 40 100 0 148 1. 48 
1864 6 40 100 0 146 1. 46 
1865 6 40 100 0 146 1. 46 
1866 6 40 100 0 146 1. 46 
1867 6 40 100 0 1.16 1.H 
1868 6 40 49 0 95 c-. ~ ;, 
1369 6 40 64 0 110 1. 10 
187() 0 40 92 4 1-" .) .. 1. 32 
1871 0 40 45 4 85 .85 
1872 0 40 11 6 Sl .51 
1873 0 40 11 6 51 .51 
1874 0 40 0 6 40 .40 
1375 0 30 9 6 43 .43 
1376 0 2S 0 6 29 .29 
1877 0 20 0 6 26 .26 
1878 0 15 0 6 21 .21 
1879 0 10 0 6 16 .16 
1880 0 9 0 6 
I 
15 .15 
1881 0 8 0 6 14 .14 
1832 0 7 0 6 13 .13 
1883 0 6 0 6 I 12 .12 1884 0 5 0 6 I 11 .11 
1885 0 4 0 6 I 10 .10 
1886 · 0 3 0 6 I 9 .09 I 
1887 0 2 0 6 i 8 .08 
1883 0 1 0 6 i i 7 .07 I! 1889 0 1 0 6 ' I i .07 I! 
1890 0 0 0 6 II 6 .06 
, 
.j. .j. .j. I II .j. , y T T 1 c· - 0 0 0 6 6 .06 _~.l.:> , I II 
II 
apopulation 'total/IOO produc:"ng the consumer population 
i:lciex. 
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The population of the various sites is generally tentative, though 
there were some well documented figures. The population of Bellevue Farm 
was estimated using the San Juan Island Historic Resource Study (Thompson 
1972). This Hudson's Bay Company farm had its highest population, about 
20, from 1859 until 1861 (Thompson 1972: 169). After this the farm went 
into decline and was abandoned in the late 1860s or early 1870s (Thompson 
1972: 187). With this information a population of zero was assigned for 
Bellevue Farm after 1869. 
The population estimates for San Juan Town are as speculative as that 
of Bellevue Farm. San Juan Town developed from the need to provide services 
for the soldiers at American Camp. The population was estimated at between 
30 and 40 in 1860 (Thompson 1972: 184), one year after it was established. 
The higher estimate was used for each year until American Camp was abandoned 
in 1874. San Juan Town went into a rapid decline until 1890 when its only 
inhabitant (Whispering Pete) accidentally burned the town remains (Thompson 
1872: 188). The population presented for these years is an hypothesized 
one for a rapidly declining town. These figures probably represent a slower 
decline than reality, but it is not known precisely when the town was aban-
doned. 
The site of American Camp was established in the 1860s (Thompson 1972: 
135) and under terms of agreement with the British no more than 100 men 
would be permitted at either garrison (Thompson 1972: 98). Thus, a popu-
lation of 100 was assumed from 1860 through 1868. After this the popula-
tion of the camp fluctuated (Inspection Reports, American Camp, San Juan 
Island). The camp was abandoned in 1874 providing a zero population for 
that year. In 1875 nine men from the Engineering 9, Group 77 occupied the 
camp while surveying the military reservation (Hand Papers, Washington, 
San Juan Island, 1875, Engineering 9, Group 77). 
A category of miscellaneous occupants was devised to control for 
early and late occupants. These individuals occupied areas in or near the 
three sites, and their artifacts were included in the study. There were 
early settlers in the area of Bellevue Farm and what was to become of 
American Camp and San Juan Town (Thompson 1972: 189). To control for the 
possible effects of these occupants, a population estimate of one was 
arbitrarily assigned for the years 1855 through 1858. This estimate was 
increased to three in 1858 since it is known that the number of occupants 
had increased (Thompson 1972: 190). After abandonment of American Camp 
a number of individuals lived in the remaining structures. A population 
of four was assigned to 1875 and 1876 to account for two men known to have 
been living at American Camp and their probable wives. After this an ar-
bitrary population of six was assigned to control for later family occupants. 
Local Population - The population of the local market is that of San 
Juan Island. Counts used were from United States Census Reports 1850-1920. 
Since the census is taken only every ten years, the population of the 
unrepresented years was estimated by interpolation between ten-year span. 
The 1855 population was derived from the San Juan Island Historical Resource 
Study (Thompson 1972). The 1880 United States Census did not include a 
population for San Juan Island. The population estimate used was produced 
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by subtracting the population of the British and American garrisons 
from the 1870 population since both garrisons left between 1870 and 1889. 
This population estimate is probably too high because part of the civilian 
population most likely also left with the troops. This would occur since 
some of the civilians' income at San Juan Town was based serving the 
military. The same reaction can be seen today when a military installa-
tion closes. The civilian population decreases when available service 
related jobs decrease. 
Changes in the local population present two increases and one decrease 
(Fig. 2). The first population increase took place from 1860 through 1874, 
after settlement began on San Juan Island, and peaked at approximately 
600. From 1874 until 1890 the population steadily declined to a low.of 
250. Over the next ten years, 1890-1900, a dramatic increase in the popu-
lation is represented. Part of this population increase was the result 
of laborers being brought to San Juan Island to work for the Roche Harbor 
Lime and Cement Company. This company, situated on the north end of the 
island, quarried high quality limestone found in the vicinity of Roche 
Harbor. By 1890 the company town had a population of 247 residents (D. 
Richardson 1973: 44). In addition, some of the population increase might 
be due to the depression in the United States over the period of 1890-
1900. Individuals losing their livelihood elsewhere might move to San 
Juan Island where they could make a living through subsistence farming 
in combination with part-time work. After 1900 the population continued 
to increase though not in the dramatic fashion of the 1890-1900 increase. 
Population of the Manufacturing Centers - The population of the manu-
facturing centers will be used in developing the production of goods vari-
able. Manufacturing centers used are those which, as represented by the 
archaeological assemblage, had goods which reached Bellevue Farm, American 
Camp, and San Juan Town. These manufacturing centers are grouped by the 
market in which they are located--regional, national, and international. 
The population size of these manufacturing centers is used and included 
only in those years in which goods from the manufacturing centers could 
have arrived on San Juan Island. 
Regional Population - The population sizes of the manufacturing 
centers included in the regional market are used. These centers are San 
Francisco, California; Salem, Oregon; Port Townsend and Seattle, Washing-
ton; and Victoria, British Columbia. Population size counts were derived 
from United States Census Reports 1860-1920, except for Victoria, British 
Columbia, where the Canadian Census Reports 1861-1881 were used. The 
years in which each of these manufacturing centers population sizes are 
used are presented in Table 8. 
National Population - The manufacturing centers whose population 
sizes are used in the national market are Pittsburg, Philadelphia, and 
Erie, Pennsylvania; Tauton, Lowell, and Boston, Massachusetts; East 
Liverpool, Ohio; Freeport, Illinois; Detroit, Michigan; Nashu, New Hamp-
shire; Baltimore, Maryland; and Buffalo and NevI york, New York. Popu-
lation size for each year in which the population of the manufacturing 
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centers are included are presented in Table 7. 
International Population - The manufacturing centers represented 
in the international market are London, Liverpool, Edinburgh, and Shef-
field, England, and Paris, France. Population size information was taken 
from European Historical Statistics 1750-1980 (Mitchell 1975: 75). The 
population size figures and the years in which they are included are pre-
sented in Table 6. 
The Inferred Market System Variables 
Production of Goods 
Production of Goods 
The production of goods is a variable which is indexed using a num-
ber of concepts and quantitative values. As previously stated, it is 
assumed that a change in production at the manufacturing centers will 
result, in a direct relationship, in a change in the probability of goods 
from those manufacturing centers reaching San Juan Island. To measure 
such changes, an index for the increases and decreases in production was 
developed. Using the assumption that changes in human population size 
at a manufacturing center are directly related to the change in quantity 
of production at the same manufacturing center, the population size of 
the manufacturing centers, as represented in the San Juan Island arti-
fact assemblage (Appendix C), is used to develop the index for production. 
The manufacturing centers are grouped by the market--regional, 
national and international--in which they are located. The population 
size of each manufacturing center is used and included in each year that 
artifacts from that manufacturing center reached San Juan Island (Appen-
dix B). For each manufacturing center in each year in which goods from 
it reached San Juan Island the population size of the manufacturing center 
was divided by the previous year's population size producing an index of 
population or "production" change. The mean of all manufacturing center 
ratios in each market in each year serves as the index for changes in pro-
duction of goods (Table 2). 
Consumer Consumption 
Consumer consumption has been defined as the goods which the popula-
tion of the sites actually used as determined from the archaeological data. 
In other words, this is a preference for a particular make or brand of 
product. Some changes in consumer consumption are known historically. 
These changes are reflected in the shift to goods from different markets. 
Hypotheses to explain such changes include variations in price, preference 
due to the national character of the site, and style and quality. Whatever 
the reasons, controls are needed for such changes. 
To develop a quantifiable index for San Juan consumer consumption, 
the goods represented by the archaeological data from Bellevue Farm, 
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TAIlLE 2 
Production of Goods Inuex 
Year a 
Mean Population 31ze Ratios per lIarketb 
InterD.ational National Regional 
ass 1.02 1. 04 1. 00 
1856 1. 02 1. OS 1. 00 
1&57 1. 01 1. 04 1. 00 
1858 1. 02 LOot- 1.00 
1859 1. 01 1.04 1.00 
1860 1. 02 1. 03 1. 06 
1861 1. !r2 1. 04 L()O 
1862 1. 02 1. 04 1. 00 
11H>3 I. 02 1. 04 1. 03 
1164 1. 01 1. 04 1. 03 
1Ir65 1. 02 1. 04 1. OS 
1866 1. 02 1. 04 1. 07 
U67 1. 02 1. 03 1. 06 
1868 1. 02 1. 03 1. 06 
1U9 1. ()2 1. 03 1. OS 
1170 1. 02 1. 06 1. 09 
1871 1. 02 1. 06 1. 07 
1872 1. 02 1. OS 1. 07 
1173 1. 02 1. OS 1. 07 
1874 1. 02 1. OS 1. 06 
1875 1. 01 1. 04 1. 06 
1876 1. 02 1. 04 1. OS 
1877 1. 01 1. 04 1. OS 
1178 1. 02 1. 84 1. OS 
1879 1. 01 1. 03 1. 04 
188D 1. 02 1. 04 1. 04 
1881 1. 01 1. 04 1. 03 
1882 1. D1 1. 04 1. 03 
1883 1. 01 1. 04 1. 03 
1884 1. D1 1. 04 1. 03 
IUS 1. D1 1. 04 1. D3 
1816 1. D1 1. 03 1. 03 
1887 1. 01 1. 04 1. OJ 
1888 1. 01 1. 04 1. 03 
1889 1.01 1. 04 1. 03 
1&90 1.D1 1. 03 1.03 
1891 1. D2 1. 07 1. OS 
1892 1. 02 1. 06 1. 06 
1893 1. 02 1. 06 1.06 
1894 1. 02 1. 06 1.04 
1895 1. 02 1. OS 1.04 
1896 1. 07: 1. OS 1. 04 
1897 1. 02 1. OS 1. D3 
1898 1. 02 1. OS 1.DJ 
1899 1. 02 1. 04 1. 03 
1900 1. 02 . 1. 04 1. 03 
1901 1. 03 1. 03 lo(H 
1902 1. 03 1. 03 1.D3 
1903 1. 03 1. 03 1. D1 
1904 1. ()3 1. 03 1. 02 
1905 1. DO 1. 03 1. O~ 
1906 1.0D 1. 03 1. 02 
1907 1. 00 1. 03 1. 01 
1908 1.DO 1. 03 1. 01 
1909 1. OD 1. 03 1. 02 
1910 1. 00 1. 03 1. D2 
1911 1. OIl 1. OS 1. 01 
1912 1. 00 1. OS 1. 02 
1913 1. 00 1. OS 1. 01 
1914 1. 00 1. OS 1. 02 
1915 1. OD 1. 04 1. 02 
aCalendar year assumed to represent production of goods 
at manufacturing centers in market areas. 
bThe production of goods index is developed using the mean 
of the ratios.of human population size, dividing the human popu-
lation size of the ye&r concerned by the previous years human 
population size, for each city for every year, 1n each market 
which have goods represented in the Bellevue Farm, San Juan 
Town, and American Camp archaeological collections. This is 
assuming that the charrging human population size is a direct 
indicator of changes in the number of goods produced In that 
city. 
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American Camp, and San Juan Town were used. These goods identified by 
the market in which they were produced were assembled in each market 
(regional, national, and international by the product type (glasswares, 
ceramics, and others; Table 5) (Fig. 3, 4, 5). This produced three pro-
duct types for each market. Each artifact for each product type in each 
market was included in every year from 1855 through 1915 in which it 
could have arrived on San Juan Island. This time span of possible arri-
val on the island was determined by a combination of the archaeological 
date with that of the production date of tne artifact. The result is 
a list for each year, from 1855 through 1915, of the number of glass, 
ceramic, and other artifacts from each market. The proportions for each 
product type--glass, ceramic, and other--are determined for all markets. 
The proportions for each product type in each market is then totaled. If 
each market system is represented equally for one year then each market 
will have a score of one. In this situation consumer consumption will 
not affect the number of artifacts. If no artifacts were represented 
for a market in one year, then the index for that market was assigned a 
value of 1. A one in the equation produces no effect on the number of 
artifacts. The total proportions assigned to each market for one year 
is used as the index for that market in that year as the consumer con-
sumption index (Table 3). 
Transportation 
Only one change in transportation could be controlled for within 
the San Juan analysis. This is the building of the transcontinental 
railroad, which was completed in 1869. It is assumed that this change 
would not directly affect the regional trade, since coastal trade still 
went by water for the most part, but it would increase the chances of 
national and inte~national goods to reach San Juan Island. 
One method by which this variable could have been better indexed 
would have been by evaluation of rates of transportation costs, particu-
larly the railroad rates. With such information, the effects of railroad 
transportation on availability and costs of national and international 
goods could be better evaluated. However, this information was not avail-
able to the author, and hence an arbitrary transportation index was de-
veloped based only on variability in rail transport. Thus to evaluate 
the San Juan markets a transportation score of one in the proposed market 
system equation, which would reflect no change, was used for all trade 
systems in each year previous to 1869 and in all years for regional trade. 
For values after 1868, a score of two was given to international and 
national trade to account for the effect of possible increased goods from 
these sources. The use of a score of two was a somewhat arbitrary decision. 
The actual quantitative effect of this transportation change on inter-
national trade is not known, but the indices used will function in the 
manner proposed by the assumptions. 
An additional transportation aspect, that of individuals traveling 
from the island to the mainland to purchase goods, was considered. Daily 
boat service to San Juan Island began in the 1890s (D. Richardson 1973: 
81) with the first ferry service beginning in 1922 (D. Richardson 1973: 
84) . 
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TABLE 3 
CODsumer Consumption Index 
Art1fact Index and Frequency Per lIarket b 
Yeara 
International tiational Regional 
1855 2.42 b (35)C .58 ( 2) 1 (0) 
1856 2.42 (30) .58 ( 2) 1 (0) 
1857 2.42 (30) .58 ( 2) 1 (0) 
1858 2.42 (29) .58 ( 2 ) 1 (0) 
1859 2.42 (29) .58 ( 2) 1 (0) 
1860 2. 16 (68) . 84 ( 26) 1 (0) 
1861 2 . 18 (63) .82 (15) 1 (0) 
1862 2. 15 (76) . 85 (17) . 1 (0) 
1863 1. 96 (73) .85 (17) .19 ( 8) 
1864 1. 96 (73) .85 ( 17) .19 ( 8 ) 
1865 1. 98 (78 ) . 81 (17) .21 ( 9) 
1866 1. 97 ( 79) . 82 (13) .21 ( 9) 
1867 1. 96 (85) .86 (25) .19 ( 9) 
1868 1. 9 3 (78) .86 (25 ) .22 ( 9) 
1869 1. 9 3 (77) .85 125 ) . 22 ( 9) 1870 1. 84 (83) .74 57) .42 (21) 
1871 1. 76 (79) .74 (27) .50 (21) 
1872 1.74 (78 ) .75 (27) .52 (21) 
1873 
I 
1. 75 ( 79) .74 (27) .52 (21 ) 
1874 1.72 (79) .77 (28 ) .52 (21 ) 
1875 1. 52 (58) .91 (24) .56 (21 ) 
1876 I 1. 51 (60) .91 (25 ) .58 (22) 1877 1.63 (60) .92 (25) .45 (14) 
1878 1. 62 (56) .91 (25 ) .45 (14 ) 
1879 1. 53 (54 ) 1. 02 (30) .45 (14) 
1880 1. 56 (59) 1. 04 (33) .40 (14) 
1881 1. 60 (45) 1. 21 (24 ) .19 ( 3) 
1882 1. 59 (42) 1.23 (25) .18 ( 3) 
1883 1. 55 (36) 1. 27 (25) .18 ( 3 ) 
1884 1. 51 (34) 1. 31 (25) .18 ( 3) 
1885 1. 51 (34) 1. 31 (25) , . 18 ( 3 ) 
1886 1. 51 (34) 1.31 (25) .18 ( 3) 
1887 1. 49 (34) 1. 35 (27) .17 ( 3) 
1888 1. 48 (30) 1. 36 (26) .17 ( 3) 
1889 1. 65 (29 ) 1. 06 (15 ) .29 ( 2 ) 
1890 1. 63 (27) 1. 08 (15 ) .29 ( 2) 
1891 1. 82 (21 ) .98 (13) .20 ( 1 ) 
1892 1. 75 (17 ) 1. 05 (13) .20 ( 1 ) 
1893 1. 70 (17) 1.10 (15) .20 ( 1 ) 
1894 1. 70 (16 ) 1. 10 (15) .20 ( 1 ) 
1895 1. 65 (14) 1. 15 (15 ) .20 ( 1 ) 
1896 1. 65 (14 ) 1. 15 (15 ) .20 ( 1) 
1897 1. 63 (14 ) 1. 17 (16) .20 ( 1 ) 
1898 1.76 (15) 1. 07 (16 ) .17 ( 1) 
1899 1. 76 (15) 1. 07 (16) .17 ( 1) 
1900 1.71 (17) 1. 01 (17) .29 ( 2 ) 
1901 1. 69 (12) .97 (\7) .33 ( 1) 
1902 1.71 (13) .95 (17) .33 ( 1) 
1903 1. 69 (12 ) .97 (17) .33 ( 1 ) 
1904 1. 69 (12) .97 (17) .33 ( 1) 
1905 .69 (10) .97 (17) .33 ( 1 ) 
1906 .56 (10) 1. 04 (18 ) .40 ( 2) 
1907 .56 (10 ) 1. 04 (18) .40 ( 2) 
1908 .56 ( 10) 1. 04 (18) .40 ( 2 ) 
1909 . 56 (10) 1. 04 (18) .40 ( Z) 
1910 .56 ( 10) 1. 04 (18 ) .40 ( 2 ) 
1911 .61 (10) 1.14 (18) .25 ( 1 ) 
1912 .58 ( 9) 1. 17 (18) .25 ( 1) 
1913 .66 ( 9) 1. 00 (17 ) .33 ( 1 ) 
1914 .66 ( 9) 1. 00 (J 7) .33 ( 1) 
1915 .58 ( 9) 1. 17 (18) .25 ( 1 ) 
aCalendar year assumed to represent period of introduction 
of artifacts to San Juan Island. 
bFirst figure listed in each column is the consumer 
consumptive index, the relative frequency of all items per 
market per year; parenthetical figure is total artifact fre-
quency per market per year. Artifact frequency Is an inter-
polation, an assignment of specific artifacts to one or more 
cal e ndar years (based on archa~ological context and artifact 
attributes as they relate to production data) assumed to 
represent the period durinK which that artifact was most 
likely to have been introduced to San Juan Island. 
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Today San Juan Island residents often take a ferry to the mainland 
to purchase goods at a lower cost than found at stores on the island. If 
this pattern were to have ~eveloped before 1915 the regional trade in 
goods could be skewed, and such a practice would have to be accounted. 
According to informants, this pattern did not exist before 1915. Two 
long term residents, Esther Doughtery and Eta Egeland, stated that their 
families never went to the mainland except for medical services and visits 
before regular state ferry service began. Considering this evidence appa-
rently little non-commercial transportation of goods took place before 
1915. 
The Inferred San Juan Market System 
Using the developed quantitative measures for variables assumed to 
affect the number of artifacts reaching San Juan Island from each market, 
the formula proposed was applied to outline the San Juan market system 
during the late nineteenth and early twentieth centuries (Table 4). These 
results have been graphed (Fig. 6). Until 1860 the international market 
had much greater significance to the San Juan economy than did the national 
market. This may be due to the national character of Bellevue Farm and 
the monopolistic nature of the Hudson1s Bay Company in the Northwest. 
Regional trade was equal to or greater in importance than other San Juan 
trade networks from 1863 until after 1888. After 1888 the regional mar-
ket became less significant than national and international markets, ex-
cept for 1892-1901. In the latter nine-year span the regional market was 
more significant than the international market system. 
Aside from some deviances, the San Juan results generally fit the 
initial hypothesis of population and markets relationship. That is, there 
is an inverse relationship between the human population size of a local 
area and participation in short distance trade in relation to markets at 
a greater distance, and a direct relationship between population size and 
participation in longer distance trade in relation to regional trade. 
Goods from the regional market do not appear until 1862. This is the 
beginning of a competitive market system. As the island population rose 
during the military buildup, the regional market dominated but followed 
the trends of the international and national markets. During the popula-
tion decline from 1870 until 1890, the number of goods from the regional 
market rose slowly and then sharply in comparison to the other markets. 
A deviance from the expected is the sharp decline in 1889 of the regional 
market. This is approximately four years before it was expected. Another 
deviation is represented from 1892 until 1901. Here the regional market 
is greater than the international market when the former was expected to 
remain below that of the other markets. 
Though these specific deviations could not be predicted, they were 
expected. This is the hypothesized economic changes, as hypothesized by 
Joel Kline, mentioned earlier. Economic stress, as expressed in the Kline 
hypothesis, is reflected in a change in the eonomic level of residents at 
a site. There are methods of quantifying and controlling for changes in 
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LWLE 4 
Relative Index Total (~A~) 
Fon,ula Calcu La ion ?er ~larket b 
Year a 
International ~ational 
1555 157.5 36.3 
1556 135.0 36.5 
1$5:' 136.4 36.8 
1353 106.3 30.1 
1359 59.3 16.6 
lS60 13. 1 11. 0 
1861 16.5 11. 1 
IS62 21.9 12. 2 
1563 23.0 12. 2 
1864 7- -_..) • .J 1 Z. -I 
lS65 25.1 13.0 
IS66 25.9 13.7 
1 S'6 7 28.1 1 ~ . 3 
1368 40.1 27.3 
1569 17. 1 11.3 
IS70 15. :' 15.9 
13"1 24.6 1 S. 0 
1372 40.9 29.9 
1373 41.2 30.3 
13 i4 53 . .1 38.7 
1375 43.2 27.0 
1376 56.3 35. ~ 
IS-7 63.9 46.2 
13-3 6-1.0 .\5.7 
15 "9 107.2 33.3 
1330 113.9 36.7 
1331 92.8 60.9 
1332 115.6 4 7 .6 
1883 83.~ 50.1 
1334 101.3 60.6 
1335 123.9 7L 1 
1336 139.3 84.2 
1387 161. 4 97.0 
1338 143 . .1 126.3 
1839 124.3 97.2 
1890 136.7 112.4 
1S91 39.9 103.3 
1892 76.4 97.3 
1393 73.6 10 i .2 
1394 73.6 107.2 
1895 7.\.5 103.5 
IS96 74.3 103.5 
IS97 ~ 5.2 103.5 
1393 69.6 11 S • 7 
1899 69.6 119.8 
1900 71. 7 13-1.9 
1901 57.4 141.8 
1902 61. 5 1~.\.3 
1903 57.4 141.8 
1904 57 . .1 141. 3 
1905 120.8 141. 8 
1906 1.18.3 140.0 
1907 1.18.3 UO.O 
1 "03 l.1S.3 1.10.0 
1909 14 3.3 UO.O 
1010 1-18.3 1-10.0 
1911 136.6 125. 3 
1912 129.3 1: 3.2 
1 ~ 1:; 113.6 136.3 
I? 1.1 113.6 136.3 
1015 : 2 9. 3 131 . 2 
a:~lendar vear repr~sentinG the calculation of the 
relative Index total. 
Re;~')n:ll 
o 
o 
o 
o 
o 
o 
o 
o 
27.6 
23.0 
:.:- . : 
27.-1 
? 7 . 7 
40.6 
3 5. -l 
~ 6.5 
35.2 
56 . .I 
56 . .1 
72.6 
62. i 
3 Z. 1 
-3.3 
~3.3 
120. : 
135. : 
102. 2 
11 j. 6 
124.5 
14:' . 1 
1 -9.3 
:02. 3 
2.1.1.3 
244.3 
95.:-
111. 6 
79.4 
"S.6 
73.6 
80.1 
80.1 
SO. 1 
30.9 
95.2 
95.2 
Ill. 6 
50.0 
~9.0 
50.0 
.\9.5 
.19.5 
31. 7 
S: . 5 
S:.5 
31. 7 
81.7 
66.0 
65.-l 
50.0 
40.5 
65 . .1 
bThe relative inJex total IS developeJ by dividing the 
nu~ber of artIfacts found from U0l1evue Farm. San Juan Town 
and Ancrican Camp (~A) br the product of the consumer pref0r-
encE' index (C), consumer jJ()pulJ.tion size index (P), trans~cr­
tatlon 111d~x (T). and the production of ~oods index (~t). 
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economic level through the use of artifacts found at a site (Jones 1978). 
The nature of the sites altered the method of excavation making such a 
study to be almost impossible. One study does hypothesize the relation-
ship between economic changes and trade. This hypothesized model by Joel 
Kline states: 
During periods of economic stress, communities will main-
tain or increase their involvement in short range trading 
networks while decreasing their involvement in long range 
and local ones (Kline 1973: 69). 
Short range trading networks as defined by Kline would correspond to 
regional trade as defined by this work. Long range trade would encompass 
both national and international trade as defined by this study. Local 
trade is the same as that defined in this study but not used due to a 
lack 9f data. 
The United States was plagued with economic problems in the late 1880s. 
These problems led to major depressions in the 1880s and 1890s. Their 
effect on the northwest United States was not as great as that of the rest 
of the country (Johanses 1967: 360-361). In fact the only depression to 
have a sizable effect on the Northwest was after the panic of 1893 
(Johansen 1967: 365). The influence these depressions had on the inhabi-
tants of San Juan Island cannot be measured precisely though they appear 
to have had some impact. This is evident by the temporal correspondence 
between the 1892 and 1901 deviation from the expected and the occurrence 
of the depression. 
As stated earlier, Kline's hypothesis will have particular effects 
if it is a viable hypothesis. If economic stress occurs during a popula-
tion decrease then the increase in the use of goods from the regional 
market, as hypothesized by this work, will be emphasized. During a popu-
lation increase this work has hypothesized a decrease in regional trade. 
Such a decrease would not appear as low as it should if economic stress 
were to occur at the same time. 
The deviation from the expected from 1892 until 1901, where the re-
gional market is greater than the international market (Fig. 6), is proba-
bly due to economic stress in accordance with the Kline hypothesis. Since 
the only depression to have a major effect on the Northwest was after the 
panic of 1893, then the increase ~n the regional market from 1892 until 
1901 is probably due to the fact that it is not as decreased as it should 
be. If my hypothesis that this deviation is the result of economic stress 
is correct, then the Kline hypothesis fits well with the observed deviation. 
The sharp decline i~ 1889 of the regional market four years earlier 
than expected has not been explained. Kline's hypothesis does not help as 
history does not document significant economic stress in the northwest 
United States at that time. Even if economic stresses were occurring at 
this time the population size was decreasing and the regional market should 
be increased instead of decreased. Hence this deviation remains unexplained. 
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Only three deviations from the expected were exhibited. The devia-
tion before 1860 is best explained by the monopolistic character of the 
Hudson's Bay Company in the Northwest. Once a competitive market system 
exists market participation as proposed by the hypothesis begins to take 
place. From 1860 until 1870 when the population begins to rise, partici-
pation in the regional market remains slightly above or equal to the 
national and international markets. During the population decrease from 
1870 through 1890 participation in the regional market in comparison to 
national and international markets steadily increases. From 1890 until 
1915 the population is constantly increasing. During this time regional 
market participation remains below that of national and international 
markets. One exception from 1892-1901 is easily explained by expectations 
derived from Kline's hypothesis. The other exception in 1889 has not been 
explained. Aside from this 1889 deviation the hypothesized relationship 
between population size changes and changes in the participation in re-
gional and other markets holds true. 
SUMMARY 
Data from historical archaeological excavations on San Juan Island, 
Washington, have been analyzed in concert with historical census data from 
Bellevue Farm, American Camp, and San Juan Town to test the hypothesis: 
There is an inverse relationship between the human popu-
lation size of a local area and participation in short 
distance trade in relation to markets at a greater dis-
tance, and a direct relationship between population size 
and participation in longer distance trade in relation 
to regional trade. 
The hypothesis was tested using a mathematical model. This mathema-
tical model utilized the concept of removing other influences, presented 
as variables, which might affect trade other than population size. Variables 
which were controlled include (1) C--consumer preference, (2) T--transpor-
tation, (3) ' P--the consumer population size, and (4) M--the quantity of 
production of goods in each market. Each of these variables were quanti-
fied and included in each year, 1855-1915. for each market--regional, 
national, and internationa1--in the equation: 
NAW = NA 
C x P x T x M 
Thus a yearly index excluding the effects of these variables was produced 
which was compared with the population size of San Juan Island. This com-
parison showed the hypothesized relationship to be true excluding three 
exceptions. 
One variable, economic stress, was recognized as affecting the hypoth-
esized relationship but could not be quantified due to a lack of data. The 
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effects of economic stress had been hypothesized by Joel Kline (1973: 
69). If this hypothesis was correct then the Kline hypothesis in conjunc-
tion with historical data on economic stress could explain the exceptions. 
One exception did not require the Kline hypothesis for explanation. 
This exception occurred prior to 1862 due to the monopolistic character of 
the Hudson's Bay Company in the Northwest and the lack of a developed 
regional market system. After 1863, when a competitive market system 
began, market participation took place as predicted. 
Another exception or deviation from the expected occurred in 1889 when 
the regional market participation dropped below that of national and inter-
national market participation when the regional market participation should 
have remained higher than that of other markets. The Kline hypothesis did 
not help in explaining this deviation. The deviation could have been due 
to numerous problems, such as a lack of data, but since economic stress on 
the inhabitants of San Juan Island was not exactly known the deviation can-
not be fully examined. 
The third deviation from the expected, 1892-1901, occurred during a 
period of historically documented economic stress in the northwest United 
States. The Kline hypothesis helped to explain this deviation. If economic 
stress could have been used in this study as a quantified variable, this 
deviation would not have appeared. 
Though three deviations from the expected did occur, all but one was 
explained. This unexplained deviation lasted only three years, 1889-1891, 
and could have been due to a myriad of situations particular to the San 
Juan Island data. Hence this model works well in testing the proposed 
hypothesis and should be applicable to any competitve trade system. The 
quantities and indices of the variables are particular to San Juan Island. 
The methods of developing indices though can be used with any site or sites 
desired. 
Though this model is descriptive and predictive of the relationship 
between population size and market participation, how do such changes in 
market participation affect the inhabitants? If a population is not large 
enough to attract goods from national and international markets and the 
regional market does not include manufacturers who produce goods for a 
large market, such as national and international, then the population will 
not receive goods which are in the mainstream of society. The goods the 
population will receive will probably be "behind" technologically and 
stylistically. Many goods, especially the more technologically advanced 
ones that the population receives, will vary likely be obtained second 
hand or at least some time after the product has been introduced to the 
society at large. If not such goods would have to be obtained from a 
larger population center. Hence for the population to keep up technologi-
cally it would have to expend more energy and cost to stay up with the 
rest of society. 
Stylistically the goods which the population received should also 
remain behind that of the rest of society. This is due to the same reasons 
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the population would remain behind technologically. All of this is based 
on the assumption that the local population does not have easy access to . 
a large population center. 
Though these ideas have not been tested, they could be. Changes in 
the use of different styles of ceramics could be compared with style use 
changes known to have taken place historically. Technological advances 
and their use by the local population could be dated and compared with 
the use of technological advanced documented at a site in which the re-
gional market has manufacturers of technologically advanced goods. 
If the population size were to remain low, below the threshold level, 
for some period of time, then the population would become a "cultural hin-
terland" or "hole" community (Richardson 1967). There are variables other 
than population size which, working alone or in combination, could also 
produce a "cultural hinterland." These variables include those used in 
this work. 
These cultural consequences of low population size would probably not 
apply to modern populations, those since 1930. The ease of communication 
and transportation allow most people easy access to stylistic changes and 
tec-nological advances. Also, due to the ease and low cost of modern 
transportation, modern manufacturers can economically send their goods to 
low population size locales. This is not to say that the hypothesis of 
this study does not apply to modern situations. The new transportation 
would be accounted for by the Transportation Index. Thus the relationship 
between population size and market participation should remain the same. 
Such an analysis though is beyond the scope of the work. 
This work is particularistic, but there is potential for expanding 
it. The formula ean be transformed to study other relationships concerning 
the model, especially with the inclusion of other variables such as eco-
nomic stress. Expansion of this model in conjunction with formula trans-
formations can lead to a greater understanding of the processes at work in 
trade systems. 
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TABLE 5 
Consumer consumption indices, based on annual artifact frequency per trade netl<ork 
Artifact frequency by material cJ.ass c Total fre=!uen.:y 
.0 I ., Glass Ceramic Other Total '" OJ ... ~ 
'" 
... d 
Ce OJ 
'" 
no. amp no. amp no. amp no. ,.. ::;: 
on I 3 0.75 30 1.00 2 0.67 35 2.~2 
on 
CD 
N 1 0.25 0 1 0.33 2 0.53 
.... R 0 0 0 0 
Total 4 1.00 30 1.00 3 1.00 38 3.:J 
'" 
I 3 0.75 25 1. 00 2 0.67 ]0 2.~2 
on N 1 0.25 0 1 0.3] 2 0.53 CD 
.... R 0 0 0 0 
Total 4 1.00 25 1.00 3 1.00 32 3.0:) 
r-- I 3 0.75 25 1.00 2 0.67 30 2.42 
on N 1 0.25 0 1 0.33 2 0.53 CD 
'"" 
R 0 0 0 0 
Total 4 1. 00 25 1.00 3 1.00 32 3.0J 
.. _--
CD I 3 0.75 24 1.00 2 0.67 29 2.':2 
on N 1 0.25 0 1 0.33 2 0.53 CD 
.... R 0 0 0 0 
Total 4 1. 00 24 1.00 3 1.00 31 3.~J 
'" 
I 3. 0.75 24 1.00 2 0.67 29 2.':2 
on N 1 0.25 0 1 0.33 2 0.53 CD 
'"" 
R 0 0 0 0 
Total 4 1.00 24 1.00 3 1.00 31 3.: ) 
0 I 4 0.24 30 1.00 34 0.92 65 2.15 
'" 
N 13 0.76 0 3 0.08 26 O.S': CD 
'"" 
R 0 0 0 0 
Total 17 1.00 30 1.00 37 1. 00 9': 3.0J 
'"" 
I 4 0.24 25 1. 00 34 0.94 63 2.18 
'" 
N 13 0.76 0 2 0.06 15 0.82 CD 
'"" R 0 0 0 0 
Total 17 1.00 25 - - 1- 1 . 00 - ~- t- 1.00 -- 7S 3.00 
N I 4 0.21 38 1.00 34 0.94 76 2.15 
'" N 15 0.79 0 2 0.06 17 0.85 CD 
'"" R 0 0 0 0 
Total 19 1.00 38 1.00 36 1.00 93 3.00 
. 
M I 4 0.21 35 0.81 34 0.94 73 1.96 
'" N 15 0.79 0 2 0.06 17 0.35 CD 
'"" R 0 8 0.19 
. 
0 8 0.19 
Total 19 1.00 43 1.00 36 1.00 98 3.00 
"" 
I 4 0.21 35 0.81 34 0.94 73 1.96 
'" N 15 0.79 0 2 0.06 17 0.55 CD
'"" R 0 8 0.19 0 8 0.19 
Total 19 1.00 43 1. 00 36 1.0C 98 3.eo 
on I 4 0.20 41 0.84 33 0.94 78 1. 98 
'" N 15 0.75 0 2 0.06 17 0.81 CD 
'"" R 1 0.05 8 0.16 0 9 0.21 
Total 20 1.00 49 1.00 35 1.00 10~ 3.00 
'" 
I 4 0.19 42 0.84 33 0.94 79 1. 97 
'" N 16 0.76 0 2 0.06 18 0.82 CD 
.... 
R 1 0.05 8 0.16 0 9 0.21 
Total 21 1.00 50 1.00 35 1. 00 lOG 3.0J 
r-- I 5 0.19 45 0.82 35 0.95 65 1.96 
'" N 22 0.01 1 0.02 2 0.05 25 0.99 CD
'"" R 0 9 0.16 0 9 0.16 
Total 27 1. 00 55 1. 00 37 1. 00 119 3.00 
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TABLE 5 continued 
Artifact frequency by material class c Total .frecouency 
.Q 
'" 
..., 
<lJ Glass Ceramic 
... .>: Other Total 
'" 
... 
<lJ co 
ampd ce :>< :£ no. no. amp no. amp no. 
(IJ I 5 0.18 36 0.80 37 0.95 78 1.93 
'"' 
N 22 0.79 1 0.02 2 0.05 25 0.86 (IJ 
,., 
R 1 0.04 8 0.18 a 9 0.22 
Total 28 1.01 45 1.00 39 1.00 112 3.01 
'" 
I 5 0.18 35 0.80 37 0.95 77 1. 93 
'"' N 22 0.79 1 0.02 2 0.05 25 0.86 en ,., 
R 1 0. 0 4 8 0.18 a 9 0.22 
Total 28 LOl 44 1.00 39 1.00 I 111 3.01 
0 I 6 0.12 38 0.79 39 0.93 83 1.84 
r- N 32 0.63 2 0.04 3 0.07 37 0.74 (IJ 
,., 
R 13 0.25 8 0.17 a 21 0.42 
Total 51 1.00 48 1.00 42 1. 00 141 3.00 
,., I 1 0.03 46 0.82 32 0.91 79 1.76 
r- N 22 0.61 2 0.04 3 0.09 27 0.74 (IJ 
,., 
R 13 0.36 8 0.14 a 21 0.50 
Total 36 1.00 56 1. 00 35 1.00 127 3 .00 
N I 1 0.03 45 I 0.80 32 0.91 78 1. 74 
r- N 20 0.59 4 0.07 3 0.09 27 0.74 (IJ 
,., 
R 13 0.38 8 0.14 a 21 0.52 
Total 34 1.00 57 1.01 35 1.00 126 3.01 
M I 1 0.03 45 0.80 33 0.92 79 1. 75 
r- N 20 0.59 4 0.07 3 0.08 27 0.74 (IJ 
,., 
R 13 0.38 8 0.14 a 21 0 . 52 
Total 34 1.00 57 1.01 36 1.00 127 3. ,) 1 
'<l' I 1 0.03 45 0.80 33 0.89 79 1.72 
r- N 20 0.59 4 0.07 4 0.11 28 0.77 (l) 
,., 
R 13 0.38 8 0.14 a 21 0.52 
Total 34 1.00 57 1.01 37 1.00 128 3.:)1 
-
'" 
I 1 0.03 48 0.80 9 0.69 58 1.52 
r- N 16 0.53 4 0.07 4 0.31 24 0.91 (IJ ,., 
R 13 0.43 8 0 . 13 0 21 0.56 
Total 40 0.99 60 1.00 13 1.00 103 2.99 
'"' 
I 1 0.03 50 0.79 9 0.69 60 1. 51 
r-
co N 16 0.52 5 0.08 4 0.31 25 0.91 
.-i 
R 14 0.45 8 0.13 a 22 0.58 
Total 31 1.00 63 1.00 13 1.00 108 3.00 
r- I 1 0.03 50 0.91 9 0.69 60 1.63 
r-
16 0.:2 5 0.09 4 0.31 25 0.92 00 N 
"" 0.45 a 14 0.45 R 14 a 
Total 31 1.00 55 1.00- 13 1. 00 99 3.00 
00 I 
r-
1 0.03 46 0.90 9 0.69 56 1.62 
oo N ,., 16 0.52 5 0.10 4 0.31 25 0.93 
R 14 0.45 a a 14 0.45 
Total 31 1.00 51 1.00 13 1.00 95 3.00 
'" 
I 1 0.03 44 0.81 9 0.6S 54 1. 53 
r- N 16 0.52 10 0.19 4 0.31 30 1.02 (l) 
,., R 14 0.45 a a 14 0.45 
Total 31 1.00 54 1.00 13 1.00 98 3.00 
a I 2 0.06 49 0.83 8 0.67 59 1. 56 
00 N 19 0.54 10 0.17 4 0.33 33 1.04 00 
.-i R 14 0.40 0 a 14 0.40 
Total 35 1.00 59 1.00 12 1.00 106 3.00 
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TABLE 5 conti n ued 
Art i fact frequ e ncy by mate rial class c Total freq'.lency 
.Q 
'" 
.IJ Glass Ceramic Othe r Total Q) 
'" 
.>I. 
'" '" d Q) 
'" no. amp no. amp Ce >< :>: no. amp no. 
.... 
I 1 0.06 38 0.79 6 0.75 45 1. 60 
co N 12 0.75 10 0.21 2 0.25 24 1. 21 co 
.... R 3 0.19 0 0 3 0.19 
Total 16 1.00 48 1.00 8 1.00 72 3.00 
N I 1 0.06 35 0.78 6 0.75 42 1. 59 
co N 13 0.76 10 0.22 0 25 1.23 co 
rl R 3 0.18 0 a 3 0.18 
Total 17 1:-00- - 1--- 45 1.00 f-l.00 9 70 3.;)0 
M I 1 0.06 29 0.74 6 0.75 36 1. 55 
co N 13 0.76 10 0.26 2 0.25 25 1. 27 co 
.... R 3 0.18 a 0 3 0.13 
Total 17 1.00 38 1. 0 0 7 1.00 64 I 3.00 
'" 
I 1 0.06 28 0.74 5 0.71 34 1. 51 
co N 13 0.76 10 0.26 2 0.29 25 1. 31 co 
rl R 3 0.18 0 0 3 0.18 
Total 17 1.00 38 1.00 7 1.00 6 2 3.00 
LI1 I 1 0.06 28 0.74 5 0.71 34 1. 51 
co N 13 0.76 10 0.26 2 0.29 25 1.31 co 
.... R 3 0.18 0 0 3 0.18 
Total 17 1.00 38 1.00 7 1.00 62 3. ,JO 
'" 
I 1 0.06 28 0.74 5 0.71 34 1. 51 
ro N 12 0.76 10 0.26 2 0.29 25 1. 31 ro 
.... 
R 3 0.18 0 0 2 0 . 18 
Total 17 1.00 38 1.00 7 1.00 62 3.00 
r-- I 1 0.06 28 0.72 5 0.7J. 34 1.49 
ro N 14 0.78 11 0.28 2 0.29 27 1. 35 ro 
rl R 3 0.17 ___ _ 0 0 3 0.17 
Total 18 
f-- 1.00 1.01 39 1.00 7 64 3.01 
ro I 1 0.06 24 0.71 5 0.71 30 1.48 
ro 
ro N 14 0.78 10 0.29 2 0.29 26 1. 36 
rl 3 0.17 R 0 0 3 0.17 
-
Total 18 1.01 34 1.00 7 1. 00 59 3.01 
'" 
I 1 0.14 24 0.71 4 0.80 29 1.65 
ro 
ro N 4 0.57 10 0.29 1 0.20 _ 15 1.06 
.... 
R 2 0.29 0 a 2 0.29 
Total 7 1.00 34 1.00 5 1.00 46 3. 0 0 
0 I 1 0.14 22 0.69 4 0.80 27 1.53 
'" 4 0.57 10 15 1.08 ro N 0.31 1 0.20 
.... 
R 2 0.29 a a 2 0.29 
Total 7 1.00 32 1.00 5 1.00 44 3.00 
rl I 1 0.20 16 0_62 4 1.00 21 1.82 
'" ro N 3 0.60 10 0.38 0 13 0.98 
.... 
R 1 0.20 __ 0 a 
--
I 0.20 
Total 5 1.00 . 26 1.00 4 1.00 35 T.OO 
N I 1 0.20 12 0.55 4 1.00 17 1. 75 
'" 1.05 ro N 3 0.60 10 0.45 a 13 
rl 
R 1 0.20 a 0 1 0.20 
Total 5 1.00 22 1.00 4 1.00 31 3. 00 
M I 1 0.20 12 0.50 4 1.00 17 1. 70 
'" co N J 0.60 12 0 , 50 a 15 1.10 rl 
R 1 0.20 0 a 1 0.20 
Total 5 1.00 24 1.00 3 1.00 32 3 . 00 
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TABLE 5 continued 
Artifact frequency by matDrial class c Total frequency 
.Q 
III ~ Glass OJ Ceramic Other Total 
).< 
"" III 
'" d OJ III e 
>< :E no. amp no. amp no. amp no. C 
'" 
I 1 0.20 12 0.50 3 1.00 16 1. 70 
'" N 3 0.60 12 0.50 a 15 1.10 OJ 
... R 1 0.20 a a 1 0.20 
Total 5 1.00 24 1.00 3 1.00 32 3. 00 
111 I 1 0.20 10 0.45 3 1. 00 14 1.65 
'" N 3 0.60 12 0.55 a 15 1.15 OJ 
... R 1 0.20 a a 1 0.20 
Total 5 1.00 22 1.00 3 1.00 30 3.00 
.----
<D I 1 0.20 10 0.45 3 1.00 14 1.65 
'" N 3 0.60 12 0.55 a 15 1.15 OJ 
... 
R 1 0.21) a a 1 0.20 
-Total 5 1.00 22 1.COO 3 1.00 30 3. 00 
" 
I 1 0.20 10 O. ·13 3- 1.00 14 1.63 
'" OJ N 3 0.60 13 0.57 0 16 1.17 
... 
R 1 0.20 0 a 1 0.2 ;) 
Total 5 1.00 23 1:00 3 1.0C 31 3. 00 
OJ I 2 0.33 10 0.43 3 1.00 15 1. 76 
'" OJ N 3- 0.50 13 0.57 0 16 1.07 
... 
R 1 0.17 a a 1 0.17 
Total & 1.00 23 1.00 3 LaC 32 3.00 
'" 
I 2 0.33 10 0.43 3 1.00 15 1. 76 
'" OJ N 3 0.50 13 0.57 0 16 1.07 
... 
R 1 0.17 a a 1 0.29 
Total 7 1.01 23 1.00 3 1.0e 32 3. 00 
0 I 2 0.29 10 0.42 5 1.00 17 1.71 
0 
'" 
N 3 0.43 14 0.58 0 17 1.01 
... 
R 2 0.29 a a 2 0& 29 
Total 7 1.01 24 1.00 5 1.00 36 3.01 
.-< I 1 0.33 9 0.36 2 1.00 12 1. 69 
0 0.97 
'" 
N 1 0.33 16 0.64 0 17 
...... 
R 1 .0.33 0 0 1 0.33 
Total 3 0 .. 99 25 1.00 2 1.00 30 2.99 
N I 1 0.33 10 0.38 2 1.00 13 1. 71 0 0.95 
'" 
N 1 0.33 16 0.62 0 17 
... 
R 1 0.33 0 0 1 0.33 
Total 3 0.99 25 1.00 2 1.00 31 2.99 
M I 1 0.33 9 0.36 2 1.00 12 1.69 0 
'" 
N 1 0.33 16 0.64 a 17 0.97 
.-< 
R 1 0.33 a a 1 0.33 
Total 3 0.99 25 1.00 2 1.00 30 2. 99 
..,. I 1 0.33 9 0.36 2 1.00 12 1. 69 
0 N 1 
G' 
0.33 16 0.64 0 17 0.97 
... R 1 0.33 0 0 1 0.33 
Total 3 0.99 25 1.00 2 1.00 30 2.99 
111 I 1 0.33 9 0.36 0 10 0.69 
0 N 1 0.33 
'" 
16 0.64 a 17 0.97 
r< R 1 0.33 a a 1 0.33 
Total 3 0.99 25 1.00 0 28 1.99 
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TABLE 5 continued 
Artifact frequency by material class c Total frequency 
.a Glass .... Ceramic Other Total I<l ., 
H .>: d I<l H Ce ., I<l no. amp no. amp no. amp no. 
>- ~ 
'" 
I 1 0.20 9 0.36 0 10 0.56 
0 N 2 0.40 16 0.64 0 1.04 
'" 
18 
.-< 
R 2 0.40 0 0 2 0.40 
Total 5 1. 00 25 1.00 0 30 2.00 
r- I 1 0.20 9 0.36 0 10 0.56 
0 N 2 0.40 16 0.64 1.04 
'" 
0 18 
.-< 
R 2 0.40 0 0 2 0.40 
Total 5 1.00 25 1.00 0 30 2.00 
(Xl I 1 0.20 9 0.36 0 10 0.56 
0 N 2 0.40 
'" 
16 0.64 0 18 1.06 
.-< 
R 2 0.40 0 0 2 0.40 
Total 5 1.00 25 1.00 0 30 2.00 
-- -
'" 
I 1 0.20 9 0.36 0 10 0.56 
0 
'" 
N 2 0.40 16 0.64 0 18 1. 06 
.-< 
R 2 0.40 0 0 2 0.40 
Total 5 1.00 25 1. 00 0 30 2.00 
0 I 1 0.20 9 0.36 0 10 0.56 
.-< 
'" 
N 2 0.40 16 0.64 0 18 1.04 
.-< 
R 2 0.40 0 0 2 0.40 
Total 5 1.00 25 1.00 0 30 2.00 
.-< I 1 0.25 9 0.36 0 10 0.E1 
.-< 
'" 
N 2 0.50 
.-< 
16 0.64 0 18 1.14 
R 1 0.25 0 0 1 0.25 
Total 4 1.00 25 1.00 0 29 2.00 
N I 1 0.25 8 
.-< 
0.33 0 9 0.58 
'" 
N 2 0.50 16 
.-< 
0.67 0 18 1.17 
R 1 0.25 0 0 1 0.25 
Total 4 1.00 24 1.00 a 28 2.00 
.., 
.-< 
I 1 0.33 8 0.33 0 9 0.66 
'" 
N 1 0.33 16 0.67 0 17 1.00 
.-< 
R 1 0.33 0 0 1 0.33 
-Total 3 0.99 24 1.00 0 27 1.99 
" 
I 1 0.33 8 0.33 0 9 0.66 
.-< N 1 0.33 16 0.67 0 17 1.00 m 
.-< R 1 0.33 0 0 1 0.33 
Total 3 0.99 24 1.00 0 27 1.99 
U") I 1 0.25 8 0.33 0 9 0.58 
.-< N 2 0.50 16 0.67 0 18 1.17 
'" .-< R 1 0.25 a 0 1 0.25 
Total 4 1.00 24 1.00 0 28 2.00 
acalendar year assumed to represent period of introduction of artifacts to San Juan Island. See note c for 
further discussion. 
b I = international, N = national, R = regional market as defined on p. 
CArtifact frequency is an interpolation, an assignment of specific artifacts to one or more calendar years 
(based on archaeological context and artifact attributes as they relate to production data) assuned to 
represent the period during which that artifact was most likely to have been introduced to San Juan Island. 
Thus, anyone calendar year listed here may have associated Hith it artifacts also associated or listed I;ith 
othe r years, e . g., a Hunnewi11 & Co. medicinal bottle known to have been manufactured betl,een 18GO and 1870, 
when found in appropriate archaeological content, is in this table included in the count for each from 1860 
through 1870. 
dAMP = annual market proportion, on the relative frequency of items identified by n,aterial class per market 
per year. 
e C = consumer consumptive index, the relative frequency of all items per market per year, a sum of AMP values 
per year. 
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a Year 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896. 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
London 
England 
2960000 
3010000 
3060000 
3120000 
3170000 
3220000 
3290000 
3360000 
3420000 
3490000 
3590000 
3620000 
3690000 
3750000 
3820000 
3890000 
3970000 
4060000 
4150000 
4240000 
4320000 
4410000 
4500000 
4590000 
4680000 
4770000 
4860000 
4940000 
5030000 
5120000 
5200000 
3620000 
5380000 
5460000 
5540000 
5640000 
5730000 
5830000 
5920000 
6020000 
6110000 
6200000 
6300000 
6400000 
6490000 
6585000 
TABLE 6 
Annual population of international market cities, 1855-1915 
Liverpool 
England 
409000 
416000 
422000 
430000 
436000 
444000 
449000 
454000 
459000 
464000 
469000 
474000 
478000 
484000 
488000 
493000 
International market cities b 
Edinburgh 
England 
203000 
207000 
212000 
216000 
219000 
Glascow 
England 
388000 
394000 
400000 
408000 
4l!l000 
420000 
431000 
441000 
451000 
461000 
471000 
481000 
492000 
502000 
512000 
522000 
530000 
536000 
542000 
548000 
554000 
561000 
568000 
574000 
580000 
587000 
594000 
600000 
607000 
614000 
621000 
628000 
636000 
64-4000 
650000 
658000 
668000 
680000 
692000 
704000 
715000 
728000 
740000 
751000 
763000 
776000 
799000 
821000 
844000 
868000 
Paris 
France 
1690000 
1700000 
1720000 
1740000 
1750000 
1770000 
1790000 
1800000 
1820000 
1835000 
185000:1 
1895000 
1935000 
19S J OCC 
2020000 
Shefficl..d 
Enslar.c. 
229JOO 
230;0'':)0 
240-:00 
24~:;01 
249~JO 
2530JO 
258:),)0 
262GCO 
267'JGC 
271000 
276J01 
28CCOC 
285 000 
28"(:00 
293·::')0 
29"78:]0 
301GOO 
305::;2 
309000 
312:)00 
316000 
320J::10 
324000 
333:)00 
341000 
350000 
apopulations were available only every ten years for European cities (Nitchell 1975:75) _ The missing da:a 
were filled by interpolation. population data are included here only for those years and cities in which 
products from those cities are assumed to have reached San Juan Island. 
b The marketing region of concern here is that outside of the national and regional markets. This includes 
most of the world except the continental United States. 
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TABLE 7 
Annual popula·tion of national market cities, 1&55-1915 
National market cities b 
0: 
0 
« 
'" .:: ..... 
'" 
0 
0 ..:I 
'" C. H H .... 
.c 
'" 
:>: :c .c ~ t1' 
" 
..,~ z c. 
'" 
> 
.J ..... ;J .... 
'" .; " .0 o-l 0 .... '0 C 
'" 
0. 0 ;J 
'" 
c 
.., .., 
" '" 
.c ..... .u 
a .... Ul 
" 
.., 
'" 
.", ;J 
Year .... 
'" '" " '" 2: ,': 
'" 
CiI ... 
'" 
z 
1855 
1856 
1&57 
1858 
1859 
1860 15~~0 
1861 153 ~o 
1862 57000 16:JO 
1863 61000 163:a 
1864 64000 lEE::J 
18'65 68000 lE9)O 
1866 71000 113::J 
1867 75000 640000 17E:'J 
1868 79000 6520DO 179::0 
1869 82000 664000 1822'J 
1970 86000 2100 1.0050 675000 18& JO 
18.71 92'CaO 2450 10390 138'0') 
1872 100000 2800 10700 199'0 ,) 
1873 107000 3100 11020 19,.:;0 
1874 114000 3500 11380 1965') 
1875 120000 3800 199=0 
1876 128000 4150 2C100 
1877 135000 4500 2C2JO 
1878 142000 4800 20350 
1879 149000 5100 20S:0 
1830 156000 5500 212JJ 
1881 16£1000 6000 216·:0 
1882 172000 6550 220-)-] 
1883 180000 7100 22250 
1884 108000 7600 22450-
1885 197000 8150 23250 
1886 205000 8700 23E:OO 
1837 213000 9250 2·~:00 
1888 222000 9800 245 JO 
1889 230000 10400 
1890 238000 10900 
1891 246000 11500 
1892 255000 12000 
1893 262000 12600 
1894 271000 1320Q. 
1895 279000 13700 
1896 288000 14300 
1897 296000 14850 
1898 304000 15700 
1899 312000 16000 
1900 321000 16500 
1901 16900 
1902 17300 
1903 17650 
1904 18000 
1905 18400 
1906 18800 390000 
1907 19200 410000 
1903 19600 428000 
1909 19950 445000 
1910 20400 460000 
1911 20450 518000 
1912 20550 574000 
1913 20700 628000 
1914 20800 682000 
1915 20900 18600 738000 
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'L \ bLL i Contl[J(;t'~ 
National market citiesb 
~ ,. ,. z 
'" 
... ..; 
0 P-
I' 
.... 
'" 
.j.J 
a ..... 
. ... 
Year 
'" 
... 
III c.:I 
~ z ~ ; 
..;- ,; .; ... ..... 0 
..... 
'" 
0 ,. 
OJ .... .j.J ) ) .... (J) 
oS " 
0 CJ 
III III Z 
1855 7600 
1856 500!} 
1857 8350 
1858 8700 
1859 9050 
1860 9400 36800 177000 800000 
1861 10450 37000 182000 810000 
1862 11500 37500 190000 820000 
1863 12500 38000 197000 835000 
1864 13500 38300 205000 850000 
1865 14500 38800 212000 870000 
1866 15600 39200 222000 890000 
1867 16600 39700 227000 900000 
1868 17600 40000 235000 915000 
1869 18600 40400 242000 • 930000 
1370 19600 40900 250000 950000 
1871 42500 261000 99 (I'YJ0 
1872 44500 272000 1000000 
1873 46400 283000 1020000 
1874 293000 48200 294000 1050000 
1875 299000 50000 305000 1080000 
1876 306000 52000 316000 1100JOO 
1877 312000 53')00 328000 1120000 
1878 319000 55800 339000 1150:)00 
1879 326000 57600 35000 0 1175000 
1880 332000 59500 150000 362000 1200000 
1881 61200 160000 370000 1220000 
1882 63000 170000 3780CO 1250()QO 
1883 64900 180000 387000 1280000 
1884 66800 190000 396000 1320000 
1885 68500 200000 405000 1350000 
1886 70200 ·210000 413000 1380000 
1887 72000 220000 422000 1420000 
1888 74000 230000 431000 1450000 
1889 240000 439000 1480000 
1890 250000 448000 1510000 
1891 260000 1700000 
1892 270000 1880000 
1893 280000 2080000 
1894 290000 22800CO 
1895 300000 2480000 
1896 312000 2650000 
1897 322000 2850000 
1898 332000 3025C00 
1899 342CCI) 32~ ::~ OO 
1900 352000 3425000 
1901 3550000 
1902 3690000 
1903 3825000 
1904 3950000 
1905 4090000 
1906 4225000 
1907 4350000 
1908 4480000 
1909 4620000 
1910 4750000 
1911 4850000 
1 q l? d92<;OOO 
1913 
1914 
1915 
apopuliltion totill s were availabl e only for every ten ye ars for t!~e United States (United States Census 1860, 
1870, 1880, 1890 , 1900, 1910, 1920). The missing dilta were filled by interpolation. Population data are 
included here only for those years and citi~s in whic h products from those cities are assumed to have 
reached San Juan Island. 
bThe marketing regir:-n of concern here is that_ of the continental United States, excluding the regional market 
area. 44 
a 
Year 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889. 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
TABLE 8 
Annual population of west coast regional market cities, 1863-1915 
San Francisco 
California 
100000 
110000 
120000 
129000 
139000 
150000 
155000 
161000 
170000 
175000 
182000 
190000 
196000 
202000 
210000 
215000 
224000 
232000 
240000 
248000 
255000 
264000 
272000 
280000 
288000 
296000 
300000 
305000 
310000 
315000 
320000 
325000 
330000 
335000 
340000 
345000 
350000 
360000 
365000 
372000 
380000 
388000 
394000 
400000 
408000 
415000 
421000 
430000 
435000 
442000 
450000 
Salem 
Oregon 
1150 
1190 
1200 
1220 
1250 
1280 
1310 
1330 
1380 
1400 
1450 
1500 
1550 
1600 
1650 
1700 
1750 
1800 
1850 
1925 
2000 
2200 
2450 
2700 
29"00 
3150 
3400 
3600 
380er 
4000 
4250 
Regional market cities b 
Port Townsend 
Washington 
600 
620 
640 
670 
700 
740 
780 
810 
840 
870 
900 
Seattle 
Washington 
1100 
1350 
1600 
1825 
2075 
2320 
2550 
2800 
3050 
3300 
3550 
Victoria 
British Cobmbia 
2550 
2625 
2725 
2820 
2900 
3000 
3075 
3175 
3270 
3525 
3800 
4075 
4325 
4600 
4875 
5125 
5400 
5650 
apopulation totals were available only for every ten years for the united States (United States Census 1860, 
1870, 1880, 1890, 1900, 1910, and 1920) and every five years for Canada (Canadian Census 1851, 1856, 1861, 
1866,1871, 1876, and 1881). The missing data were filled by interpolation. Population data are included 
here only for those years and cities in which products from those cities are assumed to have reached San 
Juan Island. 
b The marketing region of concern here is thG United States and Canadian west coast (to 200 mi. inland) from 
San Francisco to northern British Columbia. 
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1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
Type4 
Glass 
Glass 
Glass 
Other 
Ot.'1er 
Ceramic 
C.:!ramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Cera.m.1.C 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Cera;nic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Glass 
Glass 
Glass 
(;lass 
-;las~ 
Glass 
Glass 
Glass 
Glass 
Glass 
Glass 
Glass 
Glass 
;:;l.ass 
Glass 
Glass 
Glass 
Glass 
Glass 
Glass 
Glass 
Ot.her 
Other 
Other 
Other 
C~ra.mic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
CeraITl1C 
~2ramic 
Ceramic 
Cerc1mic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceralil1C 
Ceramic 
Ccrarn.1C 
CeramlC 
CeramlC 
Product'" 
~edicinal 
al.cohol 
unknown 
clay ?ipe 
clay pipe 
medicinal 
r.ledici!lal 
m.edicinal 
r.ledicinal 
medicin.!.l 
medi=.!.;ial 
medicir.al 
medicinal 
medicinal 
medicinal 
medioinal 
medicinal 
pe=fume 
alcohol 
condiment. 
condi!i:ent. 
sarsaparilla 
sarsaparilla 
unknown 
unicnO' .... n 
condiment 
met.al 
;net.al 
clay pipe 
clay plpe 
'!'.>.BLE 9 
Artifact Inventory 
O.?'l"ER & Co'. 
LIVERPOOL 
C & :>,B,C 
~CDOUG~LL GLASGOW 
L <IOLE S' OME 
E .• C. CHALLI)lOR 
HOLLAND 5; GREEN 
HOPE ,; C~RTER 
HOPE S. C~RTER 
HOPE & CARTER 
T .;lUGES 
PINDER, aOUFNE :0 
PINDER, BOUiUlE s. CO 
P!NDER, 80URNE & CO 
T. & P. . BOOTE 
D~VENPOR":' 
DAVENPORT 
C>' 'l'ENPORT 
E:;WARDS 
ED~iARDS 
CEORGE JONES 
GEORGE JONES 
JOHN MADDOCK 
T.J. So.J. !>~ayer 
Vanab Ies, !-!ann, Co 
J.W.!!UNNEWELL & CO.,30STON 
AYER 
AYERS PEC'l'ORI~L, LOWELL, ;·tJ\SS 
&. PERKINS,RIE'TORS,$LO\i'S, 
C SYRUP 
J . ~i . :HJN~ .. 'i:':·TELL & CO., 30S'!'ON 
:":r~.:~.GLING OIL, ~,.,;v,.';-: ~ 
E.;L SQUIB 
G~RG~ING OIL LOCX?ORT NY 
GARGLING OIL LOCKPORT NY 
DAVIS ?AINK:LLER 
J .1, . !!tn.'NEliELL & Co BOSTON 
MC~ILLAN & KES~ER, E5S, 
J~~IC~ GINGER, S.F. 
HE~LTH l~NKOOP & Co, t.-e:\' 
YORK PERFt:~RS 
PER."IOD COL"VET 
NO EXTRACTS,SENT ~FG Co, 
sr;:;TI'LE 
SCHILLING, 20z ~lET 
BRISTOL'S ~~ YORK GENUINE 
SARS;'PARILLA 
BRISTOL'S NEt, YORK GENUINE 
SAF.S~PARILLA 
L & ;i 
ROSERT nUN, LIVERPOOL 
~.J. aEIllZ CO 
!10SES LEW & CO 
NS 
~'.\-IHITE,Ct:'ITY PIPE 
O'Jl-!ERIL LEeRS ON EVOSEN 
HEllRY ~LCOCK & CO 
HENRY ALCOCK & CO 
HE)lRY ALCOCK CO 
E. C. CHAr.:.D~OR 
EDI,A RD CLARKE 
EDHAPD CLARKE 
Em,~RD C:.AR.'<E 
EC:';l\n,[) CLARKE 
COPELAND 
J.f-!. btJ. Di\VrS 
J.H . .i.J.DAVIS 
J.H.&J.CAV'!:S 
D;,VENPORT 
J ;';o\ES Ecy'·IAF.DS 
JA.~ES EO',ii\R:>S 
THOMS fUR:1I".'AL 
THO~\AS FUR.!'HVAL 
THO:·\AS Ft!r~nV;\L SONS 
TH0:-"'S rUR.. . HV/\L & SC~~ 
TIlO:·\AS fUF.NIV~L SONS 
~OPt: & C.;RTER 
:!r.PE CARTER 
l!r:rE 
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LoCa~!On aid 
~-1.anutacture 
Er~C!, ?A 
Li· ... ·erpaolt!. Eng. 
Lo:1con, England 
~lasgow, England 
St. OCer, :ranc2 
England 
England 
England 
i=:ngland 
England 
England 
England 
England 
England 
England 
England 
England 
England. 
Engla<,d 
England 
England 
England 
England 
England 
E:lglar.d 
Bost.on, Mass 
Le· .. e 11, r(as s 
Lo\olell. !-1ass 
New York, NY 
3~c~'~ "'<" 
:..;e ..... Yor:<, ~y 
)Ie'" YO"i<. NY 
Ne'. Yo"k. NY 
New '{ork, NY 
Ta\6~on, ~ass 
Best.on, Mass 
San F:ancisco, 
California 
Ne .... York, NY 
Par is, France 
Seat.t.le, ~iash 
San F=ancisco, CA 
Ne ..... York, ~ 
New York, NY 
Pit.t.sb'..lrgh, PA 
Live=poole, Eng. 
Pit.t.sburgh, FA 
9alt.imore, MO 
Shef field, Eng. 
Boston, ~ass 
?aris. Franc~ 
E:igland 
S!lgland 
Enqland 
E:lclar.d 
E:>gland 
England 
England 
E:lgland 
Engbr.c 
Engla::d 
Enolar.u 
Engla!lcl 
Enqlanc 
England 
::::tqland 
Cro."la:ld 
Enq.ia:1d 
Enryla:;.d 
Engla:1d 
Er.gla:ld 
England 
E:19'l.sr.d 
Zr.crl.1r:.ct 
1854-1870 
1854-18,0 
1854-1870 
185<-1870 
1854-1870 
1962-1691 
1855-1982 
1862-1880 
1362-1880 
1562-1980 
1860-1a94 
1860-1862 
1860-1a62 
1860-1862 
1855 
lQ60 
1860 
1966 
1855 
1855 
1867 
1967 
185S 
1855 
1955 
1860-1886 
1860-1890 
.l.362-1871 
1660-1870 
:"E::::- .: .. ..,\\ 
1860-1870 
1860-1980 
1870-1888 
1670-18S8 
1860-1886 
1860-1566 
1865-1aae 
1660-1888 
1695-1917 
1870-1880 
1900-1947 
1960-1688 
1970-1888 
1862-1671 
1860-1870 
L830-1900 
1874-1690 
1668-1893 
1860-1889 
1860-1674 
1861-1910 
1891-1900 
1891 
166:-1991 
1565-1877 
1665-1877 
t665-1877 
1665-1877 
1647-1867 
1855-1661 
lS60-1981 
16,,0-16131 
16S5-1867 
1655-1882 
1355-1982 
18i'"1.-1990 
lSil-1890 
lSil-1S90 
1871-1390 
1871-1890 
18102-1690 
lSo2-1~aO 
lEn2-1S8i1 
: 
Sou:::e" 
2,context. 
8,ccntext 
S • .::mt.~x't. 
1. ::cr.text. 
'),=ontext. 
4,cor.t~xt. 
4 
7 
2 
9 
3 
9 
10 
3 
12 
!i 
3 
4 
2, < . .::~nti!:x.t. 6-
-t, context. 6 
4.cont.ext. 6 
4, :O:-.-:!!xt. 
4, car.t.ext. 6 
5,6 
4,cant.axt 
4, ccnt.e;~t. 1 
2,4 con:~xt 1 
4, ccr.tex~ 
4,cont.ext. 
2,'; cont.ext. 
cont.ext 
4,cont.ex.t. 
4,cor.t.ex~ 
cont-ext. 
6, eor.t.c!xt 
6,conT::ext. 
, 
l,cont.ext. 
9,contex~ 
6 
6 
;; 
2 
1 
6 
;; 
6 
6 
19 
55 
27 
46 
38 
27 
28 
3C 
)2 
15 
52 
58 
101 
5 
8 
123 
1:3 
16 
17 
58 
151 
28 
30 
8 
20 
8 
1 
)g 
• u 
No. 
8 
1 
Ceramic 
Ceramic 
Cer.'\!r'.lC 
Ce=3...'TIic 
':era..'ill.C 
-:'o:?t"3..-:nc 
Ceramic 
Cer3.r.llC 
:eramic 
Ceramic 
Cera.'!!.ic 
CeramlC 
CeraIT\l.C 
Cerar.uC 
Cera!!'u .. c 
C:~r ,tr.tic 
:.: ::::...."7I ... C 
Ceramic 
Cerar.lic 
':erar.ll.C 
CerQ....'n.Lc 
Ce:-amic 
·:erarnic 
Cerar:uc 
Cerar.'l.lc 
Ceraml.::: 
Cera.~ic 
Cera.'7\i~ 
Glass 
::;1a55 
Glass 
:;:ass 
::;la55 
:;1a55 
:;13.55 
Glass 
;;.las s 
Glass 
Glass 
Glass 
G:',3.SS 
Glass 
Glas3 
G!ass 
C!.ass 
:;lass 
Glass 
Slass 
-;1a55 
,:;1a.55 
:;!ass 
" ?rccl.!CC-
::'l.edic:!.:-'.al 
mec.i:inal 
:nedicina! 
r.lecicir.al 
:'\edi.:i::.al 
medicl!":al 
medic:.nal 
:ne~!.cir.a.i 
!TIecicinal 
:nec':",:;.nal 
::tedlcir.al 
medi..: i.:1al 
:necici.r.al 
:r.ed i .:ir:al 
r.:.edi::ir.al 
alc:)~ol 
al,,:ohol 
a1co;,01 
conci:nent 
C':l!1c:"ment 
:nedl::.l:Jal 
;-er :· ... r..e 
1-I:':::PE i ':.\R':'ER 
,;,:r.~:SC:J 3 ~OS. 
:H>'~E5 ~·t;KI~ 
:::!>.RLES :V.KI~ 
?~:~'ELL ; 3 rSiiOP 
r!~':i)~?, 30U'r_"-;E i Co 
FI:;DE" 30UFelE ;. CO 
:::D~.;'!~ ~,l. ;<:iOt-iLES 
K;IOt"lLES, TAYLCf{. & iClO~iLES 
.e.. PHi!.~I?S VIC':''JRIA 
e. =: .... al •... 
OAVENPORT 
JAVENPORT 
:l"\'E~"PO?T 
GECRGE JOKES 
JOHN :9..000CK 
Al..F::tE~ :-\E;'i(IN 
Ar.F:;'.EO ~';KIN 
:S;"llZS ~!GH SOt,loS 
·:EARLES :1EIGH & 50t!S 
':H;"RL£3 ~1EI ':;n S0t\S 
';OHN, 3 E~ABLS5, :·!A.NN 
~·1. S. GE0RGE 
~;'H,EI(;H' S TM.DE~1ARK 
:;"Y:\L QUAL!':''! 
HALL'S fOR ~HE HAl" 
Loc.l':':'cn of. 
~!a.m.!~ a.c~.':Jre 0. 
England 
Er.qland 
E::.g.!.a:1c 
E::gland 
=.~gla!"1d 
E:1g1and 
~nc;land 
~r.io 
East Llverpool. 
':)nio 
East Live:pool, 
Ohio 
Victoria.. 34C, 
E:l.::;land 
E;}gland 
E:1g1and 
E:'lg.ianc 
_;_~"";'.l.r.d 
E:,.g land. 
S:1g1and 
England 
England 
Eng-lar.d 
Englar.d 
:::ngland 
E~qland 
Er.c;lar.c 
East Ll.ve!"?Qol, 
Ohio 
Eas: Li ':e rpoo 1 , 
O!":io 
England 
Engla:lc 
F:-eepc:-t. III 
De ":.ra i -:., :lic~. 
~ashua, ~!e'N' 
namps:-.ire 
::lAV!S 7EGETil..at..:: ClAI~: !(!L~=:R Taut-on. :·!ass. 
AYER 
:.J .J: . HILL iJRUC:;:r5'i 
PORT ~m·:NS2~m. ~i. T. 
S ::R.1E'IT 3CS T'J~ 
~:"VIS 'IEGE':'UL..E ?;rK !<IL1:::R 
.;YE~ 
KATHAZROn ::iC~ 'S. :-1£:;'1 '{(I;'$.. 
fOR THE ~AlP. 
SUFJiE7!' 30STON 
F~Y' 5 :A.HILY :"!E;;::CI~;ZS 
5A.LZ:"~. 0RE~'Jr1 
DR.S. PITC?ERS CASTORIA 
:: R. S. P! TCHERS C;"STC r.IA 
~owell, ~·!ass. 
?o:-,: Tt~'·:""l.send, 
~\·ash. 
Boston, ~ass. 
Taut-on, ~ass. 
Lowell. :iass. 
~e',o! York, ~ 
3C5t:on, :-!ass. 
Salem, 0regon 
9c3ton. ~!ass. 
SO;3tOn, ~!ass. 
?"!riod-
1862-1880 
1902 
1370-1882 
lS70-!682 
1876-1878 
1862-1882 
1862-1882 
19C~-1915 
1872-1915 
1810-1915 
1863-1878 
1855 
:856 
1868 
1873 
1-355 
i..3S3 
1855-1871 
1367 
18S5-1690 
1914-19l:5 
1875-1.915 
1655-1861 
18:5-1861 
1655-1861 
1855 
1900-1915 
189)-1915 
1862 
1862 
1915-:"935 
1906-:913 
1570-1874 
11>60-1874 
1900-1974 
18~O-1890 
lS7C-1830 
1870-1880 
1870-1580 
1867-13-:-0 
1570-1560 
1870-1900 
18a2-1890 
188~-1668 
BRISTOL'S ?ILLS, '/E:;:':TA3L£.S 3u:~31o, NY 1980-1900 
?rLDOrv-.s 
JESSE~!OORE SA~ :~;"i:';'::5CO San Fra.r-.cisco. C;" !906-191("' 
J .H.C:.J:-":'ER :t;; ac-u?..E :) ~ Sa:; f!"3.!'.;:':"sCQ,::A lS"7'J-ldSC 
.;.P.HGTA.:'ING .it Co, S0LE 
AG::::·;T 
A • ? . n ·.:)"~Ar..;::-jG 
;..GDJT 
Co., .30LE 
San F::-,::1cisco, CA 137';-:i.9S9 
:"EAbocEMltlS. :\'ORCES :-:::=:.3:1:?..E Lor:.don, Eng la:1d 
3;..UC£ 
J D 5-14 
;::-iIL:,DEL?HIA 
:::~;;T&C:J P!iI~.-\ 
48 
Lo!"'.cor.. ~:J,c:-land 1S80-19J O 
1057-1912 
?aris, ::-ance lS67-15iC 
San F::-3~ci5CO, CA 1676-1390 
?~i1adelpilia. FA 
~;e' . .; '(o!";"';', ~lY 
1St:: -;"- ~ 5'7:) 
1570-1680 
F 
Source· 
2, Ie 
2 
2,cor."':~:<t 
6 
6 
1 
6 
3 
2,4 cor. t.ext e 
2,4 ~cntext 
'::Cf'.tExt 9 
2,4 cor:,:ext 
2,.t =or.~ex"t 
2..~ context. 9 
2,4 cont.ext 9 
~.4 ccntext 9 
contex~ 10 
.:., .. 10 
C~:itext. 
2,4 10 
c:::r:.r:ext 
4,cor:.cext 15 
).co~text 
3,.::::>n-:.ext. 
;,contex~ 9 
5,co!itexc. 10 
";'.cor.text 
CO:-.-::.e:-:t: 
cor.t.ex:. 
";O!1'tex:, 
contex:. 
10 
:0 
6 
10 
10 
10 
10 
10 
10 
11 
23 
23 
16 
10 
10 
33 
92 
10 
36 
10 
~. 
2 
1 
1 
1 
2 
1 
1 
2 
Type 3 
Ot!'ler 
Other 
Ot!'ler 
Other 
Other 
Ot!'ler 
O'ther 
Other 
Other 
Other 
Other 
Ot!'ler 
Other 
Other 
Other 
Other 
Other 
Other 
Ot.''Ie: 
Product~ 
TABLE 1 concinued 
Lett~rinqC 
EXTAA-? !NE LOUDON 
EX':'?_~-cINE LONDON 
3UR'lS CGTTY GL.l.SwW 
,·!C:JOUGrtL GL.l.SGOW 
~~~OUGrtL GLASGOW 
:·!CDOUGAL· GL.l.SGOW 
.,., ~ NHlTE -:;-LAS~i, Ct:T':Y PI?E 
~!C:XJllGALL, GLASCOW 
NCDOUGAU. , ;':;~SGOW 
REynOLD, LOII",ON 
S 'OHER :JEPOSE 1056 
:tC:'OTJGALL, GL.~SGOW 
!-lC:lOUGALL,GLASGOW 
GrSCL'OA ,\ PARIS :.1£ DEPACE 
EDINilURGH, '/IHITE&CO 
MC~~~GALL,GLASGOW 
MCDOUGALL, GLASGOli 
t-1CSOCGi\!..:., Gi.rtSCO\i 
om·'EiUL L=:URS S I elMER 
BURNS-CUTTY 
Location of 
:-tanuiactured 
London, E:1g1and 
London, England 
Glasgow, England 
Glasgow, England 
Glasgow. England 
Glas~ow, England 
Glasgow, England 
Glasgow, England 
G13sgow, England 
London, England 
Periode 
F Source-
3,cont~xt 
cont.ext 
9 
9 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
10 
10 
3 
15 
3 
2~ 
24 
34 
36 
3 
24 
11 
13 
11 
15 
15 
J9 
~3 
6 
29 
Jl 
29 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
Other 
Ot-her 
Other 
Other 
Other 
Other 
Other 
toot;,brusn 
toothbrush 
clay ?ipe 
day pipe 
clay pipe 
clay ?ipe 
clay i?ipe 
clay ?ipe 
clay ;>ipe 
clay pipe 
clay ?ipe 
clay ;>ipe 
clay ;::ipe 
clay "i"e 
clay pipe 
clay pipe 
clay pipe 
'clay ,,'pe 
clay 9i?e 
clay pipe 
clay i'ipe 
clay Enpe 
clay pipe 
clay pipe 
claY ;ipe 
clay ;>i"e 
clay pipe 
79 \01. ','HITE c;r.;,sGOW 
~lCDOUGALL, GLASi:.i0N 
~C~UGALL,GL.l.SGOW 
REYN~LD CI'!'Y, LONDON 
REY::OLD,LONOON 
MC:JOUGALL,GLrlSGOW 
W.liHITE CUTTY PI?E 
St. Orner, France 
Glasgow, England 
Glasgow, England 
Paris, :rance 
Edip~urgh, England 
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ARCHEOLOGICAL PATTERNING ON THE FRONTIER: 
THE FUNCTIONAL SIGNIFICANCE OF THE 
CAROLINA AND FRONTIER PATTERNS 
Kenneth E. Lewis 
Institute of Archeology and Anthropology 
University of South Carolina 
In 1977 Stanley South defined two archeological patterns based on the 
relative percentage frequencies of particular groups of artifacts commonly 
found on British colonial American sites. His purpose was to demonstrate 
the existence and regularity of archeological patterning at sites having a 
common cultural background. Although it was pos~ible to observe the asso-
ciation of artifact patterns with different types of sites. the recognition 
of settlement function on the basis of the patterns alone was beyond the 
intent of this initial study. An examination of the sites upon which the 
patterns were constructed and tested. however. reveals an association of 
the Carolina Pattern with sites in settled areas in the British colonies 
while the Frontier Pattern appears at sites on the periphery of settlement 
(South 1977: 92. 143). This correlation suggests that the patterns reflect 
basic overall differences between these two broad categories of settlement. 
This paper will explore the relationship between the patterns and the 
settlement types they appear to characterize by constructing a model in which. 
the settlement types can be collectively examined in terms of functional simi-
larity. If functional settlement types can be defined. and these linked to 
the appearance of particular artifact patterns, then it should be possible 
to hypothesize a direct relationship between artifact pattern and function. 
Such correlations, of course. must be explored further, and the remainder of 
this paper will seek,to examine new data in order to test the proposed 
relationship. 
In order to explore the functional significance of the Carolina and 
Frontier Patterns, it is necessary first to understand the roles of the 
settlements upon which the patterns were derived. The archeological sites 
used in South's analysis represent early colonial or early post-colonial 
settlements in British North America (South 1977: 92, 114, 143). All arose 
as a result of the organized migration of European societies into new lands 
and the establishment of frontier regions. Comparative studies of frontiers 
(Leyburn 1935; Prescott 1964: Casagrande, et al. 1964) have demonstrated the 
existence of regularities in the form and organization of colonial societies, 
suggesting the operation of common processes in their development. 
Frontiers vary in structure according to the adaptive strategy employed 
to exploit the colony's resources. They reflect what Steffen (1980: xvi ,i-
xviii) has defined as two basic settlement experiences: cosmopolitan and 
insular. The former involved short-term and economically-specialized activi-
ties closely tied to national affairs in the homeland. These factors mitigate 
the occurrence of social, economic, and political change, which is much more 
pervasive in the economically-diverse situation found on the insular frontier 
where a commitment to long-term. indigenous development tends overall to 
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decrease the area's ties to the national economy and allow fundamental 
change to occur. Cosmopolitan frontiers include those devoted to trapping 
and trading. mining. military activities. and ce~tain types of exploitative 
plantation agriculture. Insular frontiers are characterized by permanent 
agricultural settlement on small farms and plantations (Steffen 1980: xvii-
xviii; Leyburn 1935; Thompson 1973: 11). 
If the archeological sites from which the Carolina and Frontier Patterns 
were derived are separated according to the type of frontier experience each 
settlement underwent. those sites exhibiting the Carolina Pattern are found 
on cosmopolitan frontier sites. In order to determine the extent to which 
this pattern of association prevails generally. a number of additional sites 
affiliated with each type of frontier may be examined (Table 1). 
A correlation between archeological patterns and frontier type will not. 
of course. explain the relationship between the two because the Carolina and 
Frontier Patterns are not intended as explanatory tools (South 1977: 43). 
The recognition of patterns is designed only to reveal the existence of 
regularities. the explanation of which will require the examination of hypo-
theses related specifically to the types of frontiers under consideration. 
If. however. it appears that the two artifact patterns defined by South are 
associated with particular types of frontiers. or if additional patterns based 
on the same artifact groups are found to correspond with specific kinds of 
frontiers. then regularities worthy of further investigation are present. An 
examination of archeological data from a number of documented historic sites 
should provide evidence of artifact patterning in a variety of frontier situa-
tions. The extent to which this patterning reflects the nature of the socie-
ties that produced it should provide a measure of the usefulness of the South 
patterns as a tool for the recognition of distinct types of frontier settle-
ment. A total of 12 new sites were examined. eight of these represent insular 
frontier settlements,and include Camden; Middleton Place; and Hampton. in 
South Carolina; Spier's Landing. a slave or lower status tenent dwelling in 
Berkeley County. South Carolina (Drucker and Anthony 1979); an eighteenth 
century post house in Caroline County. Virginia (Ayres and Beaudry 1979); 
the Hale homestead. an early nineteenth century farm in the Cuyahoga Valley 
of Connecticut (Benson 1978); the eighteenth century Walnut Street Prison in 
Philadelphia (Kim 1978); and a nineteenth century shoemaker's shop in Mineral 
Point. Wisconsin (Penman 1978). Sites representing cosmopolitan frontiers 
may be divided into several categories. Two settlements associated with the 
Indian trade are Fort Colville. a nineteenth century Hudson's Bay Company 
trading post in Washington (Chance and Chance 1979) and Fort Christanna. a 
colonial period settlement. in Virginia (Beaudry 1979). Military camps are 
represented by Fort Townsend. Washington (Thomas and Larson 1977). Fort 
Atkinson. Nebraska (Carlson 1979). and Forst Towson and Washita. two nine-
teenth century posts in Oklahoma (Lewis 1972; Penman 1975). A comparison 
of the percentage frequencies of artifact groups for these sites appears in 
Tables 2 and 3. . 
An examination of these frequencies by site reveals apparent correla-
tions between frontier types and artifact patterns. Perhaps the most obvious 
is the association of insular frontier sites with the Carolina Pattern. The 
ranges of each artifact group at the eight sites examined fall within those 
predicted for this pattern. suggesting a formal similarity between these 
sites and those from which the Carolina Pattern was originally constructed. 
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Of the cosmopolitan frontier sites, the military camps reflects the 
Frontier Pattern in all artifact groups and artifact group frequencies .appear 
to be relatively constant at all four sites. The Indian trade sites generally 
exhibit the Frontier Pattern as well. One of them, however, has a frequency 
of Activity group artifacts markedly higher than the pattern range for this 
group and all exhibit substantial Arms artifact group frequencies. 
An examination of the archeological data from the sites of insular and 
cosmopolitan frontier settlements has revealed a general respective associa-
tion of these two types of frontiers with the Carolina and Frontier Patterns. 
Although not intended as a means of discerning functional variation in the 
archeological record, the South artifact patterns seem to reflect regular 
differences not entirely attributable to chance. An understanding of such 
differences will require a further examination of these patterns and the 
frontiers that produced them. 
The artifact groups used in constructing the archeological patterns are 
not linked directly with either specific activities or settlement functions. 
The occurrence of patterns, however, can be correlated with the relative 
impact of documented activites in the formation of the archeological record 
at particular sites. Because these impacts reflect the function of a past 
settlement, patterns associated with them may shed light on the nature of a 
site's occupation. In this manner a correlation of particular types of 
frontier settlement with archeological patterns can link the patterns indi-
rectly to settlement function. The results of a comparison of pattern and 
settlement function should constitute the first step toward explaining the 
behavioral significance of general patterning on frontier sites. 
Three kinds of frontiers are represented in the archeological examples 
examined here. These consist of small permanent settlements associated with 
insular frontiers and two types of cosmopolitan frontiers, military camps 
and Indian trade settlements. The first of these is characterized by settle-
ment of family units, or groups of families as was the case at larger ante-
bellum settlement plantations (Fogel and Engerman 1974: 127). The archeo-
logical record produced by such settlements should reflect the accumulation 
of stable, relatively long-term occupations by both sexes and, generally, 
the fullest participation in all aspects of the national culture of the 
homeland. 
It is likely that the characteristics of permanence and more diversified 
involvement in the national culture are reflected in the variety of materials 
that comprise the predominant Kitchen artifact group and in the presence of 
a small Architectural artifact group assemblage found in the Carolina Pattern. 
It has been suggested (Benson 1978: 64) that the greater relative size of the 
Kitchen artifact group emphasizes a higher level of domentic activity asso-
ciated with the presence of both sexes in a family context. The presence of 
the Carolina Pattern at insular frontier sites such as Fort Moultrie, however, 
suggests that the sizes of these groups may also reflect the diversified 
economy that would permit the utilization of a wider range of material cul-
ture (South 1977: 149). The existence of materials falling into the remaining 
artifact groups, particularly activities, implies a wide range of activities, 
including some that are quite specialized. The low frequencies of occurrence 
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of these artifact groups, however, suggest that the activities that produced 
them did not playa major role in the past settlement, whose function would 
have been primarily agricultural. 
In contrast, cosmopolitan frontiers are characterized by less permanent 
settlements, usually occupied by males. Behavior is centered around the 
specialized activity or activities on whose existence the settlement is de-
pendent. Consequently, the settlement as a whole is likely to exhibit less 
complete participation in the national culture as a whole although closely 
tied to particular aspects of its economy. 
Although differing from one another in terms of their roles, military 
camp and trading frontiers have yielded artifact frequency relationships that 
appear to reflect certain common characteristics. The inverse relationship 
of the Architecture and Kitchen artifact groups observed in the Frontier 
Pattern suggests a smaller domestic component, presumably resulting from 
members of one sex whose activities were focused primarily on the specialized 
activities associated with the settlement. A markedly lower frequency of 
Kitchen artifacts may also reflect a short-term occupation in which the 
sizable byproduct of a domestic occupation did not have time to accumulate, 
however, all of the sites investigated here represent settlements with sub-
stantial time depth. 
Evidence of specialized activities appears to dominate the archeological 
record of one of the trading settlements, while at the others and military 
camp sites the Activities group frequencies were smaller, falling within the 
range of the Frontier Pattern. This difference is at least in part a result 
of variation in the nature of the archeological output generated by the 
specialized activities associated with type of frontier settlement. Trading 
settlements, on the one hand, continuously handled large amounts of special-
ized trade goods, many of which were small, portable, and consequently easily 
lost. The presence of such artifacts would be discernible in the higher fre-
quencies of the Arms and Activities groups at Indian trade sites. The cause 
of the discrepancy in the size of the Activities group among these sites is 
uncertain. It may, however, reflect different rates of deposition or the use 
of archeological techniques of varying adequacy for recovering small trade 
items, particularly beads, that are likely to form a large portion of the 
Activities group at such sites. 
In contrast to the prevalence of trade goods at Indian trading settle-
ments, specialized military artifacts comprised only a small part of the 
artifacts used in military garrisons. In addition, the restricted use of 
many of these items, especially arms and munitions, together with a relatively 
high recycling rate for military equipment, would have reduced the accumulation 
of these artifacts in the archeological record through discard and loss. In 
the South scheme, military items would fall into the Arms and Activities 
groups. Forts Towson, Washita, Atkinson, and Townsend, all of which enjoyed 
a relatively peaceful existence, exhibit lower mean frequencies of both these 
groups than do the Indian trade sites (Table 3). This phenomenon is reflected 
also in the low frequency of occurrence of Arms group artifacts at the insular 
frontier settlements of Forts Moultrie and Signal Hill (South 1977: 105, 117). 
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At military posts that were involved in combat, however, where highly 
stressful situations would increase the rates of discard and loss, marked 
increases in the relative accumulation of military artifacts are likely to 
occur (Ferguson 1977: 60). Such higher rates in the Arms artifact group 
(6.4%, 8.4%, and 8.9% respectively) were present at Forts Prince George, 
Ligonier, and Watson, a Revolutionary War outpost (South 1977: 145, 159), 
and are reflected in the high mean frequency of the Arms group in the Fron-
tier Pattern (Table 1). 
Although not related directly to functional aspects of past frontier 
societies, variation in the artifact groups between different types of fron-
tiers is likely to have a functional basis. Sites from insular and cosmopoli-
tan frontiers in general exhibit the Carolina and Frontier Patterns respec-
tively, as did the sites used to construct the original patterns. The patterns 
while useful on a broad scale, lack an organization capable of exploring spe-
cific behavioral problems and the precision to measure functionally-significant 
variation. They demonstrate, however, the existence of regular variability in 
the archeological record of the frontier and clearly show the usefullness of 
identifying patterning in the archeological record. 
In the study of frontier settlement an understanding of patterning 
appears to hold the key to identifying the nature of the overall system as 
well as the roles played by its individual parts. This understanding is es-
pecially important when one is obliged to rely on the archeological record 
as the principal source in information. Sites representing several types of 
frontier settlements in North America have provided evidence of meaningful 
patterning at several levels. On a general level, the relative occurrence 
of arbitrarily-defined artifact groups has been found to correspond with 
different types of frontiers. These data reveal patterns the presence of 
which appears to be linked to functional differences between types. More 
specifically, the relative importance of certain artifact groups within each 
pattern is suggestive of the kinds of activities associated with the settle-
ments that produced the sites examined. These activities, in turn, reflect 
general functional differences between the types of frontiers to which the 
sites belong. 
Conclusions based on a consideration of these patterns alone, however, 
must remain tenuous. Because the artifact groups used are not intended to 
distinguish functional variation directly, data provided by the patterns are 
extremely inferential in nature. The use of functionally-related categories 
is critical to the analysis of material data and the accurate measurement of 
activity patterning directly related to the role of the settlement under study. 
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PATTERN IN PATTERN RECOGNITION? 
Marc G. Stevenson 
Parks Canada, Prairie Region, 391 York Ave., 4th Floor 
Winnipeg, Manitoba, R3C 4B7 
INTRODUCTION 
Throughout the last decade and particularly in recent years Stanley 
South (1977, 1978), despite hi s conti nued pronouncements, has not overly 
stressed the importance of pattern recognition to historical archaeology 
and archaeology in general. His plea for a more scientific archaeology 
through the recognition of patterned regularity and variability in the 
archaeological record came at a time when the best studies in historic 
sites archaeology were stiTl concerned predominately with the reconstruc-
tion of culture-history and of past lifeways (South 1977: 31). The field, 
with few exceptions, was involved almost entirely with filling in histori-
cal documentation, locating architectural features, recovering and des-
cribing artifacts associated with thes~ features and correlating archaeo-
logical with historical data (South 1978: 223). Although there is nothing 
inherently wrong with such pursuits, the potential of historic archaeology 
for contributing to method refinement, theory building and the delineation 
of culture process, in general largely had been ignored (South 1977, 1978). 
The key to the delineation and understanding of culture process, South 
(1977, 1978) argued, lay in pattern recognition and fundamental to the reco~­
nitiQn of pattern was quantitative analyses. Theoretically, one pattern was 
abstracted from the archaeological record the archaeologist could then attemot 
to explain why pattern exists. In doing so he was well on the way to build-
ing a theory for explaining the abstracted pattern (South 1977: 31). 
Employing quantitative relationships between artifact types, classes and 
groups and their distribution frequencies, South's own research has identified 
a number of patterns which monitor refuse disposal behavior, chronoloqy and 
functional relationships within sites of the British colonial system (1978: 
224). The basic postulate involved in the delineation of these patterns 
appears to be related to the assumption that as part of a world system oriented 
towards the exploitation of new lands, a British family on their way to 
America in the eighteenth century would bring a common set of behavioral modes, 
attitudes and artifacts which would reveal regularities in patterning in the 
archaeological record regardless of where they landed (1977, 1978). Despite 
the fact that South has yet to test adequately the validity of his patterns 
and explain their regularity in terms of the processes of culture (1978: 225-
226), his message was timely. 
However, judging from the number of articles attempting pattern recogni-
tion in recent archaeological research his plea has fallen on deaf ears. Per-
haps even more unfortunate is that those few intent on recognizing pattern in 
the archaeological record have done so in a fashion dangerously approaching 
that of a bandwagon. While some have critically examined South's artifact 
patterns (Warfel 1980, for example) many who have beckoned to South's call 
have apparently misunderstood what he and others advocating the same message 
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(e.g., Watson, LeBlance and Redman 1971: 34-50) were saying. They have' 
failed to grasp the basic concept of pattern recognition. 
This paper attempts to investigate not so much South's artifact patterns, 
be they valid or invalid, but rather several of the most apparent misuses of 
the concept in recent archaeological research. As well as questioning numeous 
assumptions several authors have made about their data in their all-out effort 
to recognize patterned regularity and variability in the archaeological record, 
this paper reviews the considerable influence of South's theoretical perspec-
tives and methodology upon this small, yet growing movement. After consider-
able discussion of these abuses the issue in the title of this paoer is ad-
dressed. Finally, several suggestions are tendered in an effort to redirect 
thi s movement to\'/ards more profi tab 1 e endeavors. 
SOME RECENT EXAMPLES OF PATTERN RECOGNITION 
One of the first articles incorporating the concept of pattern recogni-
tion with which I began to feel uncomfortable was Carrillo's Archaeological 
Variability-Sociocultural Variability (1977: 73-89). Carrillo sought to de-
fine patterned variation within the archaeological record of two houses of 
different sociocultural tradition (one German-American, the other British 
colonial) in the Piedmont area of South Carolina in an effort to delineate 
differences in refuse disposal. Despite his goal which appears to have been 
admirable at least from an historical perspective, and his hyootheses which 
were explicitly stated, the assumptions he made and the methods he employed 
to achieve this goal and address his hypotheses aopear suspect. While I have 
little trouble with the fact that excavations were conducted in two different 
types of areas adjac,ent to each house for logistic reasons--the Bratton 
(British) house excavation occurred adjacent to the front porch and the 
Howser House excavations took place at the rear of the structure--I become 
concerned when Carrillo attempts a comparison of the data to determine socio-
cultural differences in refuse disposal behavior. Although Carrillo (1977: 
83) recognized that both samples ideally should have come from the same area 
of each site to be comparable, he easily and quite thoroughly dismissed the 
problem because: 
"South (1977) has demonstrated at Brunswick Town, North Carolina that 
cultural debris was found throughout the entire adjacent area of exca-
vated structures ... and that the patterned relationship between arti-
fact classes and groups for the entire area of the ruin sometimes (and 
by this I interpret to mean not all the time or even most of the time) 
held firm when different areas 'of the yard were involved" (Carrillo 
1977) . 
From this Carrillo, ignoring the possibility that refuse disposal behaviors 
even within one site of a single sociocultural tradition may vary with re-
spect to a number of variables including visibility of domestic discard area 
and several characteristics of the refuse itself, hastened to point out that 
each excavated area indeed would reflect the general refuse disposal pattern 
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at each structure. 
After several manipulations of his data in which significant differences 
between the excavated areas of each site were statistically verified, Carrillo 
concluded that, based on these results, the general behavioral activity that 
contributed to the archaeological record at the Howser House clearly was dif-
ferent from that at the Bratton house; the lack of association of several 
artifact classes indicting a selective disposal in areas adjacent to the 
Bratton house; differences, maybe! But are these differences attributable to 
contrasting refuse disposal behaviors reflecting sociocultural traditions or 
are they the result of different and perhaps unrelated areas of each site 
being compared? 
Sharing top billing with some of the more nebulous uses of oattern recog-
nition in recent years is"Dickens (1979) and Dickens and Bowen (1980) recon-
struction of a holiday season behavioral pattern. From the middle layers of 
a small circa 1910 garbage midden in urban Atlanta, Georgia, Dickens and 
Bowen found a large quantity of turkey bones which prompted them to ask elderly 
neighborhood residents about their use of turkeys at the time. Their reply 
was that turkey usually was present on their tables only at Thanksgiving and 
Christmas. With the aid of an idealized setting of tableware, generated by 
mail-order catalogues, and armed with an hypothesis about the use of ceramics 
duri ng the ho 1 i day season, Di ckens and Bowen \oJent back to the a rchaeo 1 ogi ca 1 
data and found the number of large pieces of servingware to be significantly 
greater than that oredicted by the period catalogues. Although Dickens and 
Bowen's attempt to delineate pattern is a welcome departure from the empirical 
artifact profile method employed and advocated by South and others, other than 
something most already know or should know (i .e, that the combined use of 
documents, informants and artifacts can aid in the delineation of pattern) they 
have contributed relatively little. They have yet to demonstrate with archaeo-
logical data whether holiday season refuse is significantly different than 
other refuse discarded during the rest of the year. 
Perhaps one of the more conspicuous abuses of pattern recoginition to 
date is Forsman's (1979) and Forsman and Gallo's (1979a, 1979b) attemot to 
abstract the Early Fur Trade Artifact Pattern. From their opening assertions 
that fur trade sites of the contact period constitute a phase of Euro-Canadian 
exploration and enterprise which had broad common objectives, resources and 
limitations to their concluding remarks that their derived pattern represents 
a contribution towards the broader definition of a major historical oeriod, 
Forsman's and Gallo's assumptions are suspect. That early fur trade forts 
had common objectives, resources and limitations does not seem reasonable 
considering the diversity of environments and fur trading companies on the 
northern prairies during the late eighteenth and early nineteenth centuries. 
A shared objective, perhaps (i.e., the acquisition of furs), but whether all 
forts were faced with common resources and limitations is doubtful. 
In spite of the fact that the six sites these authors used to derive 
their pattern were excavated by different people, with different objectives 
and techniques, in order to provide a workable data base for their study 
Forsman and Gallo automatically assumed that excavations obtaining more than 
59 
Pattern in Pattern Recognition? - Stevenson 
1000 artifacts were representative and therefore comparable; regardless of 
whether a sample consisted of 99% seed beads. While this procedure is sus-
pect for certain obvious reasons, Forsman and Gallo go on to test the validity 
of their pattern by comparing it with South's Carolina and Frontier Artifact 
patterns. Although they found the Early Fur Trade Artifact Pattern to be 
significantly different at the 95% confidence level the utility of this exer-
cise is questionable for several reasons. First, on a very general level, 
that fur trade sites were found to have a significantly different artifact 
content than sites in British colonial South Carolina does not Drove the 
existence of the pattern. On the contrary, it proves nothing. Only through 
testing with new data can the Early Fur Trade Artifact Pattern be verified, 
rejected, modified, etc. Forsman and Gallo have apparently confused the 
concept of pattern recognition. One need not compare one's pattern with 
South's to be doing pattern recognition. Although such an exercise may 
prove interesting and even fruitful in some lines of research (e.g., the 
validation of South's patterns), the distinction between model building and 
model testing clearly has not been drawn. This confusion undoubtedly in-
fluenced Forsman and Gallo's decision to adopt South's organizational cri-
teria instead of developing their own. Second, it appears that they were 
comparing two different types of artifact profiles. South (1977: 102-104), 
in his effort to delineate pattern resulting from broad general behavioral 
processes within the British Colonial system, adjusted his empirical arti-
fact profiles to account for dramatic variation supposedly resulting from 
unique or specialized behavioral activities. Forsman and Gallo, on the other 
hand, did not attempt to adjust for such variability even though, despite 
South's (1977) oversight of not objectively defining dramatic variation, 
such variability possibly can be seen in at least three artifact groups. 
I cannot help but wonder whether, the Early Fur Trade Artifact Pattern would 
have been verified (in their terms) statistically had they adjusted their 
data accordingly or compared their data with South's unadjusted data? 
Perhaps the most striking thing one notices about the Early Fur Trade 
Artifact Pattern when it is compared with South's artifact patterns is the 
inverse re 1 ati onship be"tween the kitchen and architecture groups with the 
clothing group. The clothing group, in fact, comprises over 65% of the em-
pirical artifact profile for the six fur trade sites examined. While the 
low representation of kitchen and architecture groups is instructive, we 
learn quickly that the clothing group is composed of over 99% glass trade 
beads. Following South's (1978: 230) suggestion of naming the Frontier 
Pattern and Architecture Pattern to reflect the main variable distinguishing 
it from other patterns should we not perhaps rename the Early Fur Trade 
Artifact Pattern the Glass Bead Artifact Pattern? 
DISCUSSION 
The papers discussed above are not alone in their less than adequate 
attempts to recognize patterned re~ularity and variability in the archaeo-
logical record. There are others (South, personal communication). There 
are also some, however, who having incorporated and concept into their 
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analysis. have put it to good use. Adams' (1978) and Lewis' (1977) work. 
for example. appears to include some of the better studies of artifact 
patterning in historic archaeology. despite their obvious conjugal ties with 
South's theoretical perspectives and methodology. Recognizing the fact that 
there are some good applications of the pattern recognition concept in re-
cent research. I will turn my attention towards those papers discussed 
above. as they serve to point out some of the more general misunderstandings 
and misconceptions shared by most of those who have recently boarded historic 
archaeology's pattern recognition bandwagon on their way to archaeological 
science. 
WHAT HAPPENED TO PATTERN EXPLANATION? 
Although not the first issue raised in this paper. one of the more ob-
vious and serious shortcomings shared by all the above articles is their COnl-
com failure to adequately address their abstracted patterns, be they valid 
or not. All make little or no endeavor to explain pattern. Instead. recog-
nition of pattern seems to be the end goal or product of research. However, 
what is important is not that pattern can be abstracted from the archaeologi-
cal record, although I grant this to be a necessary, crucial and pivotal 
exercise in the delineation and understanding of culture process, but rather 
the explanation of the pattern. It concerns me not that holiday season 
refuse, circa 1910. can be identified in the archaeological record. What is 
of consequence is the question of what that refuse represents in broader 
sociocultural or socioeconomic terms. That people might have eaten turkey 
and used larger than normal servingware during the holiday season as opposed 
to other times of the year perhaps reveals something about the economic sta-
tus and ethnic or cultural affiliation of the people responsible for the 
deposition of that refuse. However, nowhere do Dickens and Bowen pursue 
these or other broader lines of inquiry. While their data may not have al-
lowed this. the general overall impression is one that suggests that recog-
nition. not explanation, was the goal. 
Similarly, Carrillo fails to approach in any systematic way several 
interesting and challenging problems arising from a comparison of his data 
with several of South's (1977) artifact patterns which might have led to 
their redefinition. Rather than demonstrating a high ratio of kitchen-
related artifacts as predicted by the Carolina Pattern for domestic sites 
of the British colonial system, the Bratton House front yard data displayed 
a high ratio of architecturally-related artifacts; a finding more in keeping 
with that predicted by the Frontier Pattern. While Carrillo suggests that 
this discrepancy may have resulted from the renovation activities known to 
have occurred after 1820, he fails to pursue the problem any further. Like-
wise, he avoids explaining the high ratio of kitchen-related artifacts at 
the rear of the Howser House. Although he notes that the Howser House data 
are more compatible with sites of the British colonial system, it is not 
naive to expect that only sites of the latter tradition should yield a high 
ratio of kitchen-related artifacts? Perhaps the Carolina Pattern should be 
redefined to include sites of the German-American tradition. It is inter-
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esting to note that Benson recently (1978) has demonstrated that because 
the Carolina Pattern also incorporates Catholic and Dutch farmsteads in 
Connecticut and Aruba, respectively, the Carolina Pattern does not monitor 
just the British colonial system, but others as well, and appears in part 
to be only a simple measure of domesticity (ibid.: 59). 
In Forsman and Gallo's efforts to abstract an early fur trade pattern 
they also fail to explain adequately their result. Although they tentatively 
interpret the low representation of kitchen and architecture groups, com-
pared with the Carolina and Frontier Patterns, as representing a rapid and 
exploratory phase of development with a definite lack of commitment to set-
tlement, they make no attempt to explain the very high representation of 
the clothing group--the group most responsible for the low representation 
of the above two groups. 
Considering the lack of pattern explanation in these and other recent 
papers intent on recognizing pattern in the archaeological record, pattern 
recognition appears to be becoming an end in itself and not a means to an 
end as it should be and as South suggested it be. Recognition of pattern, 
no matter how trivial, for the sake of proving the existence of pattern 
(something we already know given the assumption that human behavior is 
non-random) unfortunately is beginning to characterize this type of research. 
If the trend continues will we not be soon overwhelmed with all sorts of 
virtually meaningless, trivial and unexplained patterns? 
THE USE OF SOUTH'S ARTIFACT GROUPS AND CLASSES 
Another problem of equal importance common to several of the above 
papers concerns the use of South's classification scheme to organize data. 
Both Carrillo and Forsman and Gallo rely heavily on the same artifact groups 
and classes that South used to derive broad patterned regularity in eight-
eenth century British colonial sites in South Carolina. While I am not 
entirely comfortable with Carrillo's useage of South's classification frame-
work I became discomposed when Forsman and Gallo (1979) employed South's 
sche~e to delineate an early fur trade artifact pattern on the Northern 
Prairies. Moreover, they excluded from the reorganized population all 
artifacts that could not be readily incorporated into South's framework (i. 
e., artifacts that mayor may not have been meaningful in the context of 
the early fur trade). Although South's artifact groups and classes were 
designed to seek out functional differences in gross terms rather than to 
identify specific types of activities (1977: 183), Forsman and Gallo's abuse 
of South's framework makes little sense to me. 
If Forsman and Gallo's goal was to formulate the Early Fur Trade Arti-
fact Pattern using artifact counts and percentages they should have employed 
an organizational framework sensitive to the nature of the process under con-
sideration (i.e., The Early Fur Trade) and not one that was developed to 
abstract pattern in eighteenth century British Colonial sites in South Caro-
lina, in spite of South's (1977) implications that it may be of considerable 
use elsewhere. The utility of using South's artifact categories to construct 
62 
Pattern in Pattern Recognition? - Stevenson 
a pattern where trade goods, and artifacts that facilitate their manufac-
ture, alteration, maintenance, and distribution, have come to dominate most 
collections is questionable at best. 
Few of those who have attempted to recoqnize pattern in the archaeologi-
cal record have organized their data in such a way as to abstract maximum 
meaningful pattern. While it seems obvious that there are notentially as 
many ways to deli neate pattern as there are researchers, most apparently 
have equated oattern recognition with the use of South's artifact classifi-
cations. However, such need not be the case. One still can conduct oattern 
recognition studies without using South's framework. Adams (1978, for exam-
ple, employed a scheme somewhat different than South's in his intrasite 
artifact analysis of the Motherwell farmstead; a scheme that was sensitive 
to his data and his goals. South's (1977) artifact grouDs and classes failed 
to account for the oroliferation of technology and dearee of preservation in 
more recent sites (Adams 1978: 74). 
THE FAILURE TO REFINE, MODIFY AND ADVANCE 
EXISTING CONCEPTS OF PATTERN RECOGNITION 
Perhaps the most serious drawback in all but a few studies attemoting 
pattern recognition including those above is an all-out, uncritical accept-
ance of South's theoretical perspectives and methodology. Hith few excep-
tions (e.g., Benson 1978; Tardoff 1979) most have failed to refine, culti-
vate or expand South's concepts and methods of pattern delineation. While 
his models and methodology have been reviewed in detail by Harfel (1980), 
some of the more significant and problematic issues inherent within his 
theoretical persoectives and methodoloqical procedures surface in the papers 
reviewed above. 
Although Carrillo's and Forsman and Gallo's objectives differed--
Carrillo seeking to abstract differences in refuse disposal behavior of two 
sites of different sociocultural traditions and Forsman and Gallo wanting 
to prove the existence of an early fur trade artifact pattern--both attempt 
to compare assemblages which for their specific purposes may have been incom-
patible. While Carrillo dismisses the heterogeneity of his Hm'lser and Bratton 
House areas of excavation, almost to the point of absolving all responsibility 
for his actions, to several findings sometimes encountered by South, Forsman 
Gallo's cross-site comparison of six fur trade sites strikes closer to the 
heart of the matter. 
Like South, Forsman and Gallo compared a small sample of artifact assem-
blages from different sites, from different areas within each site; areas 
which for the most part were spatially unrelated and often functionally dif-
ferent. However, unlike South, who \'Ias able to control the recovery of his 
data used in the formulation of the Carolina Artifact Pattern, Forsman and 
Gallo's data were collected by a number of excavators, under different man-
dates, employing a variety of techniques which were inconsistent not only 
from site to site, but within sites as well (e.g., at times screens were used 
to recover seed beads at Fort George, at other times they were not). Despite 
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South's (1977: 88) warning that any pattern should derive from comparable 
samples of consistently gathered data, one cannot help but receive the i~­
pression that Forsman and Gallo feel that the strength of their pattern lies 
in the fact that it was recognized in spite of the inconsistent manner in 
which the data were collected. Pattern was abstracted regardless of who 
collected the data or how and why they were collected. 
Most of those intent on recognizing patterned regularity and varia-
bility between sites of similar and often different sociocultural traditions 
seldom have trouble comparing assemblages that may be unrelated functionally, 
spatially and perhaps chronologically. Their efforts are to delineate pat-
tern reflecting general behavioral processes, and collections of artifacts 
are treated as single units regardless of what they represent, from a intra-
site perspective. Their concern is to establish broad regularities or pul-
sations of culture process (South 1977: 86). Variability resulting from 
those variables discussed above, as well as natural and cultural formation 
processes of the archaeological record (Schiffer 1972, 1976) are of little 
concern although South does pay some lip service to the latter. 
This procedure of comparing entire site collections without accounting 
for intra-assemblage variability (1980) has, as Warfel has noted, the effect 
of stripping the material remains of their specific temporal and spatial re-
lationships, thereby suggesting that observed similarities and differences 
are attributable to cultural factors alone. They obviously are not. Many 
variables can and do affect archaeological data. Lewis (1977), for example, 
recovered a collection of artifacts from the colonial town of Camden in South 
Carolina which unexpectedly was not within the range predicted by the Carolina 
Pattern. He attributed these discrepancies, especially the deviation of 
kitchen-related artifacts, to differing sampling strategies (1977: 191-192). 
Lewis employed a stratified random sampling design to examine one percent of 
the total site area. South (1977), on the other hand, based his Carolina 
Pattern on materials collected in intensive excavations of major site com-
ponents. including structures, outbuildings and recognizable middens. 
South's work is not likely to have sampled the scattered deposits 
evidenced in the stratified random sample. The inclusion of these 
deposits in the archaeological sample is likely to increase the fre-
quency of occurrence of kitchen artifacts because this category of 
artifacts formed the greater part of the scattered deposits than 
did architecture artifacts, the other large category in South's 
scheme (Lewis 1977: 192). 
Lewis' discussion. while only one example, serves to illustrate that different 
areas of a site and the ways in which they are sampled can and do affect the 
relationships between and among artifact groups, classes and frequencies, 
and consequently the artifact patterns themselves. 
Consistent with South's normative concept of culture (Warfel 1980), evi-
dent in his tendency to dismiss intrasite differences and relationships in 
favor of abstracting broad patterned regularity representative of generalized 
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non-specific activities between sites, he adjusts his artifact profiles to 
account for dramatic variation supposedly resulting from some form of spe-
cialized behavior. Dramatic variation or deviation tends to mask the under-
lying pattern and as such needs to be removed (South 1977). Patterned regu-
larity needs to be determined before variability can be addressed; for with-
out knowing the extent of this regularity it is difficult to point with 
assurance to any variability that may distinguish the truly unique, unusual 
or specific behavior (South 1977: 87). While looking for underlying regu-
larity is perhaps as good a place as any to start searching for pattern, 
both artifact profile adjustment and comparative intersite analyses with 
little or no regard for intrasite differences and relationships, as Warfel 
(1980) has noted, may tend to mask variability which may be an integral fea-
ture of any cultural system's adaptation to environmental stimuli. Warfel, 
for example, has demonstrated that artifact profile adjustment does indeed 
mask variability at the 95% level of confidence (1980). 
The central issue under consideration here concerns identifying what 
is patterned regularity and what is not when sample size is so small. That 
an intersite artifact pattern can be abstracted from only a handful of sites 
is not sufficient to deny the existence of that pattern on the grounds of 
inadequate sample size. However, removing data from an artifact group not 
within a certain range predicted by two or three sites is certainly an ad 
hoc method of going about delineating pattern. The procedure is especially 
questionable when data on which the artifact pattern was formulated in the 
first place may have resulted from a number of different phenomena, not the 
least of which is chance. In fact it may well prove that as sample size in-
creases what originally was thought to be the predicted range of an artifact 
pattern may well turn out to be dramatic variation. 
Another moot point in South's methodology of pattern delineation, one 
that has been critized before (South 1977) and one that surfaces in several 
of the above papers, concerns the employment of artifact fragments in fre-
quency counts. All artifact fragments are considered worthy of counting 
and this is as it should be. However, they are counted in such a way that 
each fragment regardless of what it represents is given a single count. Any 
other quantitative or qualitative relationship is ignored. Theoretically, 
one earthenware sherd representing 0.001% of an object is given the same 
count as a complete plate. However, South and others employing the "one 
fragment/one frequency count" model conceptually overcome this dilemma by 
recognizing that both are single elements representative of the same pheno-
menon. Although this approach is not necessarily wrong and may be entirely 
appropriate when sample size of a certain artifact class is large and frag-
mented, it may pose certain difficulties when artifact samples are smaller 
and less fragmented. 
While not exactly identical to the above hyoothetical situation this 
view is taken to its extreme in Forsman's and Forsman and Gallo's attempt to 
formulate the Early Fur Trade Artifact Pattern. In spite of the inconsistent 
manner in which glass beads were collected, every bead from each site was 
given a single count and placed within the clothing group. Notwithstanding 
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that glass beads may have been placed just as well under several other 
groups to reflect a number of the roles they played in the systemic con-
text, they constitute, on the average, over 65% of the total number of ar-
tifacts recovered from six early fur trade forts; thus directly accounting 
for the low representation of the kitchen and architecture groups in the 
empirical artifact profile, and subsequently its tnterpretation. While 
early fur trade sites indeed may represent a rapid and exploratory phase of 
development with a definite lack of commitment to settlement to draw these 
conclusions, however tentative, on the basis of this procedure is question-
able at best. 
Assuming that beads were sewn into clothing the Early Fur Trade Arti-
fact Pattern tells us not that there was a definite lack of commitment to 
settlement (evidenced by the low representation of kitchen and architecture 
artifacts) but rather that people wore clothes and not necessarily an inor-
dinate amount of clothes, for certain articles of clothing may have contained 
as many as several thousand beads or more. Despite the difficulty of doing 
so, had Forsman and Gallo introduced a weighting factor on glass beads, or 
dropped the category altogether would the Early Fur Trade Artifact Pattern 
have differed significantly from the Frontier Pattern? This, in itself, 
might have been an interesting finding which may have lead to some general 
observations regarding frontier colonization processes or perhaps even the 
empirical artifact profile method, itself. 
Individual artifacts, fragmented or complete, do not carry equivalent 
information. It seems obvious that cup handle fragments yield a different 
kind and quantity of information than one ton gang plows (both recorded 
during the course of excavation at the Motherwell farmstead) (Adams 1978). 
It is easy to compare artifacts from class to class and group to group by 
their frequency occurrence, but a lot of information is lost; and, as has 
been seen above, misleading and spurious results often are obtained and 
faulty interpretations derived. Introducing weighting factors or some such 
other device which explore more than just a one to one frequency relation-
ship between artifacts would not be an easy procedure. Although few would 
contend that archaeological science is easy, the above example amply demon-
strates that something needs to be done. Until we pursue these and other 
similar lines of inquiry utilizing techniques, quantitative or otherwise, 
enabling the abstraction of more meaningful information from our data how 
many more of us will fall into the same trap as Forsman and Gallo? 
South was not so much wrong when he employed the theoretical perspec-
tives and analytical procedure he did when he identified his artifact pat-
terns; for any model to be useful one need only organize a body of dis-
organized data in such a way that hypotheses can be tested, accepted, modi-
fied or rejected (Flannery 1972: 107). His pioneering attempts at pattern 
recognition came at a time when they were badly needed and long overdue. 
If nothing else, South's attempts have awakened some people to the potential 
of historic sites archaeology. In some cases, they have stimulated good 
research. 
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However, those who are at fault are those who insist on employing the 
same perspectives and methodology used by South when he defined his patterns 
without refining, cultivating or modifying these concepts. There are prob-
lems within South's theoretical perspectives and hence methodology, to be 
sure; problems that are not soon easily resolved and in the direction we 
are going, perhaps are ever likely to be. But until .we begin to examine 
critically what we are doing and why we are doing it the advancement of 
archaeology as a science will remain the stuff that dreams are made of. 
CONCLUDING REMARKS 
Is there pattern in pattern recognition? If by pattern one means to 
imply regularity or trend I am afraid the answer would warrant an affirma-
tive response. Most papers intent on recognizing patterned regulari~ and 
variability, including those above, despite their different objectives dis-
playa recognizable trend towards: 1) not adequately explaining their pat-
terns, 2) using and abusing South's organizational framework to group their 
data, and perhaps most importantly, 3) failing to question and subsequently 
refine and modify existing methods and theories of pattern delineation. For-
tunately, however, it may not be too late to reverse this emerging pattern 
for with the addition of new data based on fresh new perspectives and proce-
dures it hopefully will be modified and perhaps even rejected. Nevertheless, 
it will not be easy although there always will be those who prefer seeking 
the easy way out. Unfortunately, there are few simple solutions to the com-
plex multivariate process we know as culture. However, unlike those who 
recently have boarded the pattern recognition bandwpgon, it will require a 
critical reexamination of where we are going and why. 
Perhaps the best method of safeguarding against the abstraction of . 
trivial and meaningless pattern, and the lack of pattern explanation so 
evident in recent papers, is to redirect our research towards explaining 
pattern when it is found, rather than being content with just its abstrac-
tion. Although a crucial step, the recognition of pattern is not an ad-
mirable goal of research; the explanation of it towards building a theory 
for the demonstrated pattern and refinement of method (South 1977) is, 
however. 
And perhaps the best way to avoid the abuse of South's artifact classi-
fications and organizational framework is to search for new methods and 
analytical techniques allowing the abstraction of pattern. Despite the in-
herent weaknesses of the Holiday Behavioral Pattern, Dickens and Bowen are 
to be commended for doing just this. It is obvious that artifact frequencies 
and their relationships are not the only archaeological data sensitive to 
cultural patterning. Yet, most attempts to recognize pattern have considered 
only this data set. Numerous archaeological phenomena appear amenable for 
the abstraction of cultural patterning; the most observable of these may be 
the ways in which people organize space. However, above all else the methods 
we employ in the delineation of pattern must be sensitive to our goals as 
well as to our data. 
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Finally, it should be noted that escaping the confines of nominative 
thought would go a long way towards insuring that current methods and theo-
ries of pattern recognition will be refined, modified and improved. We 
must recognize the fact that archaeological data are the result of complex 
multivariate processes. Any attempt to delineate pattern without acknow-
ledging this must be considered suspect. I do not mean to imply that pat-
tern recognition is impossible, but rather that it is a difficult exercise 
whereby many variables must be accounted for. Formulistic or mechanistic 
approaches to pattern delineation only obscure this fact. 
Science, including archaeological science, more often than not moves 
in a haphazard fashion along a zig-zag path; two steps forward, one step 
back. Nevertheless, in some areas of the social sciences recognizable 
progress is being made. Just a few decades ago not one archaeologist in 
a hundred really realized the vast potential of past material culture for 
contributing to the delineation and understanding of culture process. If 
we did, it was not evident in our research. While much of this potential 
remains to be realized, South and others like him are making steps, although 
awkward at times, towards this end. However, unless we start to question, 
refine, modify and expand our theoretical perspectives and methodological 
procedures, the potential of past material culture will remain just that, 
and the boundary between pattern recognition and pattern fabrication will 
remain forever hazy. 
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THE EARLY FUR TRADE ARTIFACT PATTERN 
Michael R. A. Forsman 
Alberta - Historic Resources Division 
8820 - 112 Street 
Edmonton, Alberta, Canada T6G 2P8 
In his paper "Pattern in Pattern Recoqnition?", Marc Stevenson includes 
a critique on the Early Fur Trade Artifact Pattern. The critique however can 
be faulted in that Stevenson fails to substantiate his points by demonstrating 
how a re-analysis of the data does in fact lead to a denial, profile changes 
or re-interpretation of the pattern. 
Stevenson begins his critique of the E.F.T.A.P. (Early Fur Trade Artifact 
Pattern) by questioning the assumptions on which the study was made. Time and 
space limitations on the occasions those papers were written precluded the 
possibility of expanding on the common objectives, resources and limitations 
of the early fur trade. The early fur trade is a large subject area. I still 
believe, however, we were on the right track. I definitely had no illusions 
about the problems and differences between individual fort sites, but certainly 
believed that there were overriding and broader dimensions to the early fur 
trade in northwestern North America. More will be said on this topic later. 
Stevenson also states that he has suspicions "for certain obvious reasons" 
about our arbitrarily selecting sites from which more than 1000 artifacts had 
been recovered and assuming that the artifact samples were representative and 
therefore comparable. He should have detailed those suspicions and reasons. 
I still do not think there was anything inherently wrong with that procedure. 
Our assumptions are yet to be discredited and for the purposes of our study we 
had to make those particular assumptions. . 
By only using artifact sample sizes of more than 1000 items, we were 
hoping to eliminate some of the bias which could be expected to result from 
very small test excavations and yet retain a reasonable number of sites for 
profile comparisons and synthesis. There was, in effect, a weighting factor 
in the data bei~g used. This resulted from some sites being very extensively 
excavated and, generally, the greater the excavation exposure, the more arti-
facts recovered. This is not a problem since we expect that complete excavation 
will yield the total artifact population whereas a minor excavation may only 
give us false expectations as to the total archaeological content. Thus, sites 
from which large numbers of artifacts were obtained have a stronq and possibly 
corrective influence on the form of the composite assemblage profile. It 
would be most desirable, of course, to increase the artifact sample sizes from 
each site, or to collect them in such a way that we may be confident the sample 
is representative of the total artifact population in the site, as well as 
increasing the number of sites available for artifact assemblage profiling and 
analysis. 
For the purposes of this paper I have profiled the artifact assemblages 
from an additional eleven early fur trade sites and new data from Fort George 
(Figure 1, Table 1). While this increases the population of early fur trade 
sites, it is done at the expense of ignoring a host of problematic 
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FIGURE 1: Map of early fur trade site locations. 
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TABLE 1. ARTIFACT ASSEMBLAGE PROFILES FOR ADDITIONAL FUR TRADE SITE DATA 
Fort Nipawi 
1794 - 1795 
(Kehoe, 1978, 
Meyer, 1978) 
N % 
0 0.00 
22 11 .70 
0 0.00 
8 4.26 
143 76.06 
0 0.00 
9 4.79 
6 3.19 
188 100.00 
La Loche House 
1787 - 1791 
(Steer, 1977) 
N % 
156 32.23 
59 12. 19 
0 0.00 
47 9.71 
172 35.54 
8 1. 65 
11 2.27 
31 6.41 
484 100.00 
Fort of the Forks Nottingham House 
1787 - 1800 1802 - 1806 
(Forsman, 1980) (Kark1ins, 1979) 
N % N % 
0 0.00 185 2.80 
18 9.89 255 3.87 
0 0.00 4 0.06 
6 3.30 1768 26.82 
116 63.73 3745 56.81 
4 2.20 59 0.90 
1 0.55 310 4.70 
37 20.33 266 4.04 
182 100.00 6592 100.00 
Fort Fork 
1792 - 1805 
Pembina 
River 
GePn 1 
(Arno 1 d, 1972) c. 1791 
(Forsman, 
1981 ) 
N % N % 
23 6.97 0 0.00 
134 40.61 3 5.09 
1 0.30 0 0.00 
27 8.18 38 64.40 
69 20.91 7 11 .85 
11 3.33 1 l. 70 
5 l. 52 3 5.09 
60 18. 18 7 11 .86 
330 100.00 59 100.00 
~RTIFACT GROUP 
KITCHEN 
ARCHITECTURE 
FURNITURE 
~RMS 
CLOTHING 
PERSONAL 
TOBACCO 
ACTIVITIES 
TOTAL 
Fort George Fort Edmonton/ 
Augustus 
1795 - c. 1800 
1978, 
1792 - 1800 
(Losey et al 
Losey and 
Pyszczyk, 1979 
(Kidd, 1977) 
and Losey and Kerpan 
1980) 
---N % N 
486 4.79 22 
780 7.68 50 
12 0.12 0 
460 4.53 13 
6158 60.65 97 
161 1.58 10 
883 8.70 34 
1214 11.95 35 
10154 100.00 261 
% 
8.43 
19. 16 
0.00 
4.98 
37.16 
3.83 
13.03 
13.41 
100.00 
TABLE 1. Continued 
Hudson's House 
1779 - 1787 
(Clark, 1969) 
N % 
0 0.00 
5 15. 15 
0 0.00 
3 9.09 
1 7 51 .52 
0 0.00 
0 0.00 
8 24.24 
33 100.00 
1826 - c. 1830 
(Woolworth and 
Wood, 1960) 
N % 
62 0.82 
106 1.40 
0 0.00 
248 3.28 
6792 89.74 
15 0.20 
186 2.46 
159 2.10 
7568 100.00 
Astor Fort 
Okanogan 
1811 - 1830's 
Francois' House 
FhNa 19 
1768 
(Grabert, 1968) (Kehoe, 1978) 
N % N % 
806 11 .31 115 1.80 
213-7 30.00 19 0.30 
19 0.27 3 0.05 
798 11 .20 418 6.54 
2658 37.31 5440 85.08 
29 0.41 23 0.36 
183 2.51 163 2.55 
494 6.93 212 3.32 
7124 100.00 6393 100.00 
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considerations -- the possible significance of environmental differences, the 
trading needs and relations of different tribes, sampling, excavation method-
ology, etc. 
Several comparisons and distinctions may be drawn between the individual 
site profiles. Some of the differences may be due to the factors listed above 
and/or historical-cultural causes. In any case, working from the premise that 
they all relate functionally to the early fur trade and date to approximately 
the same era, and are therefore comparable (although two of the sites date as 
late as c. 1830+) -- I have chosen to combine the assemblage data into a single 
profile for all seventeen early fur trade sites (Table 2). This newly-
constructed E.F.T.A.P. is principally distinguishable from the initial formula-
tion by showing increased representation in the Architecture and Arms group, 
and about a ten per cent reduction in the Clothing group (mostly in the Beads 
class). 
By testing this new E.F.T.A.P. against the Carolina and Frontier Patterns, 
using the same test as in Forsman and Gallo (1978:243-247), the new pattern was 
still found to be unrelated to either of South's patterns (Gallo, personal 
communication). 
Never did we state that we had confirmed the existence of the E.F.T.A.P., 
although we certainly believed that we were in the process of recognizing 
something different and that there was a need to test for significant difference 
in an "overall" manner. The suitability of that test has yet to be questioned. 
No, I do not think we confused the concept of pattern recognition. I still 
think that the differences in the artifact profiles from these two complexes of 
sites, early fur trade sites in the northwest and British colonial sites in the 
east, are indicative of different phenomena with significant implications for 
interpreting man's ,past behavior. Unquestionably, it would nevertheless have 
been of immense archaeological interest if sites of the early fur trade in the 
northwest had an artifact profile similar to the Carolina and Frontier Patterns. 
That they were not the same indicated to me that maybe we were looking at 
different patterns. I still believe we are. 
True, one need not compare one's pattern to South's in order to be doing 
pattern recognition; we never said tt was the only way. However, I do think 
our objective of trying to determine the overall similarity of difference 
between assemblages from northwestern and southeastern sites (and eastern, if 
Signal Hill is included) could not have been attained by constructing a frame-
work "sensitive to the nature of the process under consideration (i.e., the 
Early Fur Trade)." ~1any of the artifacts recovered from early fur trade sites 
do relate to fur trade activities, but I am reluctant to state that they 
functioned primarily as bartering agents. Some of the artifacts unquestionably 
owe their presence to their potential use as trading items. The exchange 
relationship, however, is a short-lived one. The long-term function of the 
artifacts is probably much more significant. The list of potential trade 
objects at a site is so diversified that, as an archaeologist recovering a 
gunflint, tobacco pipe, ring, mirror, axe, etc. two hundred years after it was 
deposited, I am reluctant to state unequivocally that the item was more 
important as a bartering agent than as an object owned or used by a trader or 
a Native. 
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TABLE 2. THE EARLY FUR TRADE ARTIFACT PATTERN 
FOR SEVENTEEN EARLY FUR TRADE SITES 
ART! FACT GROUP MEAN % 
Kitchen 5.74 
Architecture 11. 18 
Furniture 0.08 
Arms 10.59 
Clothing 55.79 
Persona 1 3.75 
Tobacco 4.62 
Activities 8.23 
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It should not always be necessary to state the obvious, but South's 
classification system is not necessarily suited only to abstracting "pattern 
in eighteenth century British colonial sites in South Carolina." The fact 
that it can be used on other sites is precisely because he has avoided . 
formulating groups such as Trade Goods. A gunflint functioned as an element 
of a larger armorial group. I find this classification easy to accept because 
then I do not have to establish criteria for deciding which gunflint goes in a 
Trade Goods group and which gunflint into a Trader's Personal Arms group. The 
same comments can be applied to other artifact classes and groups, including 
beads. Beads were not only used for trade to the Indians, who wore them as 
jewelry or to decorate clothing and other objects, but beads also sometimes 
ornamented the clothing of the traders themselves. Given this problem, the 
best solution for now is to follow South's classification consistently and 
leave beads in the Clothing group. It should be emphasized that the classifi-
cation system is basically an organizational framework for tabulating data and 
that it does not carry any specific interpretive obligations. Consequently it 
can be used for a variety of site types and quite easily for northwestern 
early fur trade sites. 
In the statistical test we used for comparing the total assemblages in an 
overall fashion, we observed that South's Carolina and Frontier Patterns were 
not significantly distinct at the 95 per cent level of confidence (Forsman and 
Gallo, 1978:247). Stevenson seems to have ignored the potential archaeological 
significance of this observation while arguing that the statistical difference 
between the E.F.T.A.P. and South's two patterns is valueless. My own opinion 
is that a rationalization might well be worked out for collapsing the Carolina 
and Frontier Patterns into a single assemblage profile. At the same time, 
there is value in recognizing an overall difference between the E.F.T.A.P. and 
the. Carolina and Froniter Patterns. 
Stevenson critizes our paper for not adjusting for dramatic variation in 
artifact profil es from one site to another to accOunt for "uni que or speci ali zed 
behavioral activities." From a theoretical and methodological standpoint I 
believe we were correct in taking that approach. The problem of high specimen 
counts in any artifact class, alluded to in the mention of beads above, and 
whether or not to adjust for this fact in synthesizing an assemblage profile 
is worthy of careful consideration. We should be quite sure that the high 
artifact counts in a class are the result of a specialized activity at that site 
or due to other unusual circumstances. The term "deviant" clearly suggests 
something out of the ordinary pattern of things. Since high bead counts occur 
from almost every early fur trade site, I fail to see how they are contributing 
an abnormal skew to the assemblage profile. On the other hand, a case might be 
m?de for considering the Personal group at Sturgeon Fort and Tobacco group at 
Buckingham House and Edmonton House III as deviant groups (this applies to the 
initial formulation of the E.F.T.A.P., as in Forsman and Gallo, 1978:244). I 
am still unwilling to adjust these classes, however, precisely because I do not 
really know why they appear outside the norm. The deviant groups may partly be 
a reflection of activities being particularly emphasized at these sites, while 
they were not emphasized at other sites. In addition, some allowance must be 
given to the differential distribution of trade goods to fur trade sites. By 
letting the deviant classes and groups remain unadjusted in the artifact 
profiles, we were accomodating an archaeological range of variation that is 
real in terms of available information. 
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Just because something does not show a close fit to our model is no 
reason to assume that it constitutes an unreasonable bias. On the contrary, 
I suspect an element of artificiality is being injected into the formulation 
of a composite artifact pattern when some of the numbers are being subtracted, 
as with the Carolina and Frontier Patterns (South, 1977: 104, 105, 145). The 
corrective manipulation, of course, served to strengthen the appearance of the 
patterns by making them more narrowly defined. While it is important to 
recognize deviant classes when they occur and attempt to explain them, the 
total count for each artifact class should be contained in the composite 
profile, In doing so, the principal patterns would still be recognizable, no 
less valid and, in time, would gain strength from the weighting factor 
introduced by adding new site assemblage data. 
Let me here expand on this topic a bit more because Stevenson sug~ests we 
should artifica11y "adjust" the Clothing group of the E.F.T.A.P. sites by intro-
ducing a weighting factor or discounting the beads altogether. If I do remove 
the entire bead count from the six sites of the initial study, however, I arrive 
at the mean percent profile below: 
TABLE 3. THE EARLY FUR TRADE ARTIFACT PATTERN Less Beads 
ARTIFACT GROUP MEAN % 
Kitchen 12.62 
Architecture 18.11 
Furni ture 0 .. 13 
Arms 14.76 
Clothing 2.3T 
Personal 19.11 
Tobacco 14.39 
Activities 18.57 
The above profile, which Stevenson could at least have approximated from 
one of our papers he cites, still does not correspond to South's patterns (even 
with the beads still counted) and is now less than "normal" since the beads are 
not at all represented. It adds nothing to our knowledge to alter data in this 
fashion. After all, if I excavate what I know to be a fur trade site, and have 
historical documentation that beads were part of the trade goods, but do not 
actually find any, I would not think of adding an imaginary bead count to 
"correct" the recovered artifact assemblage. So why discount artifacts which 
actually are present? 
Perhaps the E.F.T.A.P. should have been called something else, but it was 
derived from the artifact assemblages of contact period and early post-contact 
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period fur trade sites in northwestern North America. I would have no qualms 
about renaming the E.F.T.A.P. the Glass Bead Artifact Pattern if it is found 
to apply to other types of sites as well. 
Stevenson is further upset at how we used South's artifact groups and 
classes. Yes, I did not incorporate into the assemblage profiles all those 
material "things" that I could not assign to one of South's artifact classes, 
but we were careful to refer to them as "objects" rather than "artifacts." 
Where, for example, do you put (when the parent report does not even identify 
them as artifacts) five antler tine tips, six pieces of yellow ochre and three 
rolls of birchbark in South's classification? Material remains of this nature 
occurred at a number of sites but they are no more worthy of tabulation into 
an artifactual framework than are wood fragments or fireplace rocks. Attempting 
to fit these things, without knowing their function, into South's classifica~ 
tion system as it was constructed really would have been an abuse. 
The only criticism of Stevenson's that I am willing to accord any merit to 
is his assessment that we failed to adequately explain the E.F.T.A.P. Our 
tentative interpretation was that the E.F.T.A.P. represented a "rapid and 
exploratory phase of development, with a definite lack of committment to settle-
ment." During the early fur trade period in the northwest, there was no 
conscious effort to proceed beyond establishing the fur trade as anything other 
then an extractive industry. "The most commonly occuring artifacts were small, 
easily portable and could be considered to have some personal or trade value" 
(Forsman and Gallo, 1978:250). This exrlanation is too brief and a more 
fulsome one follows. 
I find it too incredible a coincidence that differing excavation method-
ologies, differing artifact recovery locations and such different sample sizes 
could result in so many pattern similarities from site to site. The similarities 
call for analysis and explanation and I think it reasonable to look for a 
cultural explanatioh. In order to account for the element of consistency seen in 
the pattern, it is necessary to seek the cultural characteristics which apply 
commonly to all of the sites. This is a major step in explaining patterning. 
The history of Canadian fur trading activity between Europeans and 
Indians certainly dates to 1534, and probably earlier (Innis, 1970:10). The 
early demand for furs was low and the trade was of little economic importance 
(Innis, 1970:11, 12). As the demand for furs increased, more effective hunting 
methods were employed and trading activity became professionalized. The 
exploitation and depletion of fur resources provided an impetus to exploration 
and the development of more extensive trade networks. Competition accelerated 
the process of expansion. Current evaluation of the fur trade between 1660 and 
1870 suggests that it was of primary importance in affecting the economic and 
political development of Western Canada (Ray, 1974:xi). 
A vast number of establishments were erected to serve the fur trade. There 
were supply depots, transfer points, provisioning posts and trading posts. Some 
establishments served multiple administrative and service functions. Many of 
the fur trade sites were short-lived. The early records do not document all of 
the sites and the locations of some of these are lost to history. 
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Archaeological investigation of fur trade sites has focused on site-
specific objectives, using a variety of excavation techniques and reporting 
formats. The results of the investigations have provided us much information 
about the structure and content of each site. Lost sites have also been 
relocated. The individual results however, have not provided us with much of 
an archaeological insight into the broader phenomenon of the fur trade, 
particularly as a material culture system. In order for archaeology to do so 
demands a shift in emphasis from the particular to the general. 
In attempting to study the fur trade phenomenon through archaeological 
sites, the fur trade is recognized as an enterprise consisting of particular 
objectives, methods, and equipment that set it apart as a field of patterned 
behavior from, say, fisheries resource exploitation off the eastern coast, or 
from sites of British colonial settlement. The archaeological implication is 
that, although individual sites may evidence different ranges and proportional 
groupings of artifacts, the assemblages of all sites of one phenomenon will 
contribute towards establishing an overall artifact assemblage pattern that 
will be characteristic of that phenomenon. It is expected that artifact 
assemblage patterns will be recognized that differentiate the fur trade site 
from the British colonial settlement even though some domestic and other 
activities may have been duplicated at both site types. We therefore accept 
the Law of Behavioral By Product Regularity as our underlying assumption 
(South, 1978:228). We also assume that the artifact group framework for 
classifying assemblages (South, 1977:95. 96) has not been overly simplified so 
that it obscures pattern recognition at the site level of comparative analysis. 
Pattern recognition, of course, is not an end in itself. But it is first 
necessary to identify different material culture systems before we can begin 
examining for essential differences and trying to understand the reasons for 
their existence and why they change. 
At the time the fur trade sites of our study were occupied, several 
factors could be cited as fairly common to them all. The forts were constructed 
for the further exploration and exploitation of fur bearing resources. All of 
the trade goods and the furs had to be transported by canoe and portage over 
immense distances. This necessitated maintaining fleets of canoes and a large 
labor force to man them. All of the logistical problems associated with this 
industry were worsened by a long winter freeze-up period. There was intense 
competition among companies and independents for the native trade. The 
rivalry was also expressed in the attempts to get to newer and richer fur-bearing 
areas where the profit margin was larger, and to contact new groups of natives 
directly in order to initiate trade with the most financially advantageous 
benefits to the trader. 
The six sites reported upon in the E.F.T.A.P., furthermore, existed under 
generally similar environmental conditions. All were in the Saskatchewan River 
Basin and in a broad parkland belt intermedi~te between the grasslands to the 
south and boreal forest to the north. The paikland zone supports a variety of 
vegetation dominated by aspen poplar, with some grass and black and white 
spruce. The same area also generally corresponds to the northern limits of the 
plains bison and the southern limits of the moose. I do not mean to imply, how-
ever, that the similarity in environment from one site to another should be 
given greater consideration than any other factor in looking for an explanation 
of the E.F.T.A.P. 
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The above attributes of the early fur trade were commom to the area 
wherein the forts were located from which the E.F.T.A.P. was abstracted. We 
never stated that each fort had common resources and limitations, although we 
certainly expected that the characteristic features of the early fur tra~e 
would affect the archeological remains of fur trade sites dating to that era. 
These characteristics quite clearly militated against importing bulky, heavy 
and expensive goods into the country. The same aspects of the early fur 
trade also influenced what was brought in and these objects definitely contri-
bute to the E.F.T.A.P. Beads were part of the trade goods inventory because 
they were small, light and were valued by the Indians. Even if we discount 
the beads, the importance of arms related artifacts, trade silver and other 
jewelry ornaments, clay tobacco pipes and other artifacts figure prominently 
in the remaining assemblage. In fact, the E.F.T.A.P. can be called a pretty 
good reflection of the northwestern natives' desire for guns, flints, ammuni-
tion, tobacco, jewelry and ornaments and utensils such as knives, axes and 
chisels. I make this last statement almost parenthetically because it was 
never suggested that archaeological remains present a completely true picture 
of historical reality. 
In addition, the fact that beads are the most numerous artifactual item 
on early fur trade sites should not be construed as an indication that they 
were the most culturally important artifact. We did not do this and I would 
caution anyone from making this sort of an interpretation from the E.F.T.A.P .. 
However, this is not to say beads were unimportant either~ 
The value of beads to Indian tribes, not just in the northwest, but through-
out the Americas is a topic yet to be dealt with extensively. The subject is an 
enormous field for future research and only a few comments on it are appropriate 
here. 
In his analysis of the fur trade in the boreal forest, parkland and grass-
land regions to the southwest of Hudson Bay, Ray m~kes a convincing case for 
the different needs and preferences of various native groups (1974). The list 
of goods generally available included cloth, tobacco, brandy, rum, blankets, 
guns, flints, powder, shot, knives, awls, ice chisels, traps, axes, hatchets, 
files, beads, paint and "small articles." Different tribes frequently 
expressed their preferences at the nearest trade outlet and sometimes allowed 
their trade to be "influenced" by a process of receiving gifts from the 
trader. Preferences for gift goods also varied from group to group and location 
to location. While beads were not the most desired commodity, they nevertheless 
remained an important component of the trade goods inventory. 
Referring to inventories and orders for trade goods going into the Columbia 
River district and the Plateau tribes, many of the same items, including beads, 
are also recorded. Davis (1973) provides several references for the presence 
and value of beads among the Indian tribes of the northern plains area and 
further suggests that beads were also valued by the natives of the Pacific 
Northwest. 
The Indians' interest in beads does not appear to be confined only to 
tribes of northern North America or to one chronological time period. Cortes 
used beads in a variety of ways--as ransom, barter goods and as a form of gift--
in his conquest of Mexico (Diaz del Castillo, 1956; Lopez de Gomara, 1964). 
Even on his first voyage of discovery, Christopher Columbus took along "a 
small lot of cheap beads and trinkets" (Sauer, 1969:16). 
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That Columbus carried beads with him is significant in that he 
anticipated they would be of some value--even if only given as presents in 
exchange for information. It is possible he carried beads, among other 
items, because Portuguese explorers had used them to advantage in their 
search for the water route around Africa to Asia. In any case, a consid-
erable number of American Indian tribes did recognize and accept beads as 
having some value; a value which, admittedly, was often undefined. Another 
point to be made here is that beads were carried as a commodity by explorers 
and traders of a number of European nationalities, including Portuguese, 
Spanish, Dutch, French, and English. 
Most, if not all, of the early exploration and exploitation ventures 
represented contact and early post-contact situations with American Indians. 
At such an early historical stage of Europeans "discovering" the New World, 
the road to empire via settlement and colonization was not yet broadly 
implemented. From many of the sites associated with the earliest exploration 
and contact periods, I would not be surprised to discover a fairly high 
proportion of beads, arms related artifacts, ornaments and proportionately 
fewer artifacts from domestic and architectural groups. 
The E.F.T.A.P. may actually be part ofa much more widespread phenomenon 
and possess an heriditary link to a much earlier artifact pattern. I would 
not look for such a pattern in European sites, nor in sites of British colo-
nial settlement, but in sites of early contact between Europeans and 
aboriginal peoples in America, Africa, and Asia. This has yet to be done. 
The E.F.T.A.P. is not held up as immutable. I have no doubt that sub-
sequent developments in the fur trade industry also left their mark on the 
archaeological record. After the Northwest Company and Hudson's Bay Company 
amalgamated in 1821, competition significantly decreased. The Hudson's Bay 
Company then managed the fur trade in a monopolistic fashion. Many forts were 
closed, employees laid off, water transportation routes changed and improved, 
goods were transported inland by the larger York boats, Red River carts and, 
still later, steamboats. Settlement at district forts, posts, and outposts 
become an established fact of life. During the mid- and late nineteenth 
century, the fur trade was quite different from that of the late-eighteenth 
and early nineteenth centuries. 
What kinds of effects might these changes have on the archaeological 
remains left behind at fur trade sites that were occupied for a long time or at 
a later time during this period? I could hypothesize that they would yield a 
much larger proportion of Kitchen and Architectural group artifacts than the 
relatively short term occupation sites of the early fur trade. In order to 
look into the matter, if only in the most superficial manner, I have compiled 
artifact assemblage profiles for one later fur trade site and one long term 
occupation fur trade site (Table 4). 
Testing the Later versus Long Term fur trade profiles revealed that they 
were the same (Gallo, personal communication). Because there was no signifi-
cant difference between them, I then chose to combine them into a single 
profile (Table 5). 
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TABLE 4. Artifact assemblage Profiles for One Later Fur- Trade Site and 
One Long Term Occupation Fur Trade Site 
ARTIFACT GROUP 
Kitchen 
Architecture 
Furniture 
Arms 
Clothing 
Personal 
Tobacco 
Acti viti es 
TOTAL 
H.B.C. Transport 
Depot 
La Loche 
1874 - 1888 
(Steer, 1977) 
N % 
272 32.97 
352 42,67 
4 0.48 
37 4.48 
75 9.09 
1 0.12 
21 2.55 
63 7.64 
825 100.00 
- - -
Fort Chipewyan 
II I & IV 
1803 - 1900's 
(Heitzmann 1979, 
Heitzmann, Priegert 
and Smith, 1980) 
N % 
2072 41.47 
2110 42.24 
15 0.30 
72 1.44 
144 2.88 
25 0.50 
171 3.42 
387 7.75 
4996 100.00 
1. Percent obtained by averaging percent profiles from two years of excavations. 
For 1979 and 1980 excavation profiles, see Appendix. 
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TABLE 5. Later and Long-Term Occupation 
Fur Trade Site Profile 
ARTIFACT GROUP MrnN % 
Kitchen 37.22 
Architecture 21.33 
Furniture 0.39 
Arms 2.96 
Clothing 5.98 
Personal 0.31 
Tobacco 2.98 
Activities 7.69 
Testing the above Later and Long Term profile against the Carolina 
Pattern and against the Frontier Pattern, it appears to be the same (Gallo, 
p~rsonal communication). 
At this point I would like to make the observation that the Kitchen and 
Architecture groups are becoming proportionately dominant in the assemblage. 
In the E.F.T.A.P. the same two groups accounted for only eleven per cent of 
the total assemblage; in the Later and Long Term profile, about sixty per 
cent. For both the Carolina and Frontier Patterns, the Kitchen and Architec-
ture groups account for about eighty per cent of the assemblage. 
I now suggest that the E.F.T.A.P. evolves through time into a pattern 
indistinguishable from the Carolina Pattern. This happened on northwestern 
fur trade sites during the post-contact period of the nineteenth century. 
There is no problem with the fact that the Carolina Pattern was first formu-
lated from a number of generally earlier sites in another area of North America. 
After all, that part of the continent was explored and settled much earlier. 
By way of explaining South's sites of the Carolina and Frontier Patterns, I am 
also suggesting they represented much more of a commitment, conscious or 
unconscious, to settlement on the southeastern frontier than did the sites of 
the early fur trade. It is quite possible that the Carolina Pattern is part 
of a much broader phenomenon, not just limited to British colonial sites, but 
those also established by French, Spanish, Dutch, and other nationalities. 
At this point in the paper I think it only fair to ask what are the 
possible benefits of the foregoing study for contributing to a better under-
standing of man's past behavior? New knowledge has certainly been gained--
there appears to be at least one other artifact pattern (at the group level) 
in North America which can be called the Early Fur Trade Artifact Pattern. 
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I strongly advise using the term in a descriptive sense only, however, as it 
may not be functionally exclusive to early fur trade sites; i.e., other sites 
may be found which fit the E.F.T~A.P. but may have existed for functionally 
different purposes or have been occupied during a time period which does' not 
correspond to that of the early fur trade. Keeping this in mind, the 
preceding presentation cannot hope to completely explain the E.F.T.A.P. 
Nevertheless, the study does attempt to recognize how man's material culture 
remains may bear a relationship to his functional role in the environment, 
regardless of how he perceived that role. Just as this has been done for a 
particular type of site and set of circumstances--fur trade sites in the early 
fur trade--it may be attempted for other sites and situations. In any case, 
it now appears that when European man (and later, Euro-Canadian or Euro-
American man) set out to explore and exploit new lands and peoples, he \'Ias 
quite differently equipped than when he set out to establish settlements or 
colonies. The difference in purpose did affect the archaeological remains of 
his sites and seems to be more profound in its influence than any variables 
of ethni-city. 
In addition, it is also instructive to recognize that artifact patterns 
may still be discernible given even a certain amount of "noise" due to slightly 
different site functions and locations, variable preservation factors and 
uneven excavation treatment. The implication of this lesson is that archaeolo-
gists should be wary of getting too caught up in procedural detail if it is not 
going to significantly benefit the final result of their study. It does not 
suggest that archaeologists should cease to be concerned about the value of 
rigorous research design, appropriateness of methodology, consistency of quality 
work and other aspects of theory and method as they apply to an archaeological 
project. 
Even though this paper has greatly expanded upon earlier presentations of 
the E.F.T.A.P., much more could yet be done, especially in regard to the 
newly-constructed E.F.T.A.P. As one example, the original artifact invento-
ries could be given as one set of appendices with an attendent comprehensive 
discussion of the methodology and reasons for reclassifying artifacts into 
South's framework. Then the reader could see the process involved and have a 
more secure base for making criticisms. It is frequently difficult, however, 
to know to what extent the process of clarification should take place, because 
what may be perfectly understandable and acceptable to one reader may need to 
be explained in great detail to another. Neither can an author be expected to 
anticipate all the questions that might arise from a widely read article. Many 
such questions are commonly addressed and resolved through subsequent corres-
pondence. As I could not hope to make a complete exposition of the Early Fur 
Trade Artifact Pattern, then, the challenge for other archaeologists is to go 
to the same bodies of data and attempt replicating the experiment. My 
hypothesis is that given a framework for classifying and synthesizing artifact-
ual information from a descriptive report--a framework organized according to 
major functional ~roups consisting of a complete (or almost complete) range of 
descriptive functional classes, such as South's--then different researchers 
will probably combine the report data into assemblage profiles that are not 
significantly distinct from one another. 
As a final comment here, the artifact group profile may be sufficient for 
recognizing the existence of very broad patterns but quite insufficient for 
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other purposes. In order to examine for differences between site types, for 
example a ranch site versus a farm site, it may be necessary to look at the 
longer artifact class profile. For still other kinds of analysis such as 
establishing ethnic differences among a number of farm sites, it may then 
become essential to compare class attribute profiles. 
In regard to Stevenson's paper, his searcn for pattern in a sample of 
only three papers is naively premature and contributes nothing to theory 
building or the delineation of culture process. Stevenson must learn that 
constructive criticism consists of something more than stringing together the 
buzz-words of archaeological jargon in a witty and abrasive manner. He must 
also recognize that in making critical comments, one needs to be specific and 
point out concerns in a precise fashion, demonstrating clearly the particular 
weaknesses of the work being criticized, recommend alternative courses of 
action and show how this would, in fact, result in a better quality study. It 
is simply not good enough to state that he has suspicions 'for certain obvious 
reasons l and to leave it at that--sowing the ~eeds of doubt without producing 
anything better himself. It is only be effectively recognizing, refuting, 
modifying or explaining cultural patterns (including artifact patterns) that 
archaeologists can hope to contribute to a better understanding of man's past 
behavior. Certainly this is an ambitious goal and the procedures de~anding, 
but even the pursuit of this ambition provides rewards--an awareness that it 
will lead to the further progress and development of archaeology more surely 
than will cheap-shot criticism. 
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EXCAVATION OF A WHISKEY STILL IN 
NORTHWEST GEORGIA 
Patrick H. Garrow, Chief Archaeologist 
Soil Systems, Inc. 
The Rocky Mountain still was investigated under contract with the 
Georgia Power Company in November, 1979. That investigation was a part of 
the larger cultural resource identification and assessment project conducted 
for the proposed Rocky Mountain Pump Storage Facility Project. The still 
was identified during the third survey project conducted at Rocky Mountain 
fGarrow and Fortune 1973), Garrow and Warner 1978. Garrow et al. 1979), and 
to date the surveys have provided 100 percent intensive coverage for over 
2000 acres. The project site stradles the headwaters of a minor creek in 
an isolated valley approximately 8 miles northwest ·of Rome, Georgia. 
A component of the research design that has evolved for the Rocky 
Mountain Project dictates that the final mitigation plan contain sites 
reflective of the entire chronological and functional range of the historical 
archaeological resources present. The Rocky Mountain still was the only site 
identified that reflected the home industrial function of whiskey making, and 
was thus included among the sites scheduled for archaeological testing. 
Site ES-949B-13 
The Still 
The Rocky Mountain still is bounded to the south by a dirt road, and to 
the west by a majo~ spring (Fig. 1). Remnants of a barbed wire fence enclose 
the site on three sides. Upon the initial survey the site consisted of a 
crude stone structure which measured approximately 3.5 by 11.1 feet, an ash 
lens seemingly associated with the structure, two rock clusters located near 
the structure, and the fence remnant. The appearance of the stone structure 
and the direct association of the ash lens led to the interpretation that 
the site had functioned as a whiskey still. That interpretation was rein-
forced by the direct association of the remains with a large spring, which 
would have provided ample water for a still. 
The Rocky Mountain still is best understood within the framework of the 
history of whiskey making. It is unknown when and where whiskey making began, 
but historical sources note that the Irish were distilling whiskey by the 
twelfth century, and the Scots by the late fifteenth (Dabney 1978:32-34). 
Whiskey making continued in Ireland and England without government interference 
until 1642, when an excise tax was imposed by Parliament. A similar excise tax 
was imposed in Scotland in 1644. Passage of the excise taxes led to widespread 
ill ega 1 manufacturi ng of whi skey. Exci semen or "gaugers II were appoi nted to 
inspect stills and collect the taxes, and the result was similar to the 
conflicts that existed between "moonshiners" and "revenuers" much later in the 
southern mountains of the United States. One of the more well known excisemen 
of this early period was the poet Robert Burns (Dabney 1978:36). The origins 
of whiskey making as a home industry in the southern mountains of the United 
States can be traced to the Scotch-Irish immigrants who came to America from 
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the Ulster region of Ireland. The Scotch-Irish began moving into America in 
large numbers in the early eighteenth century, and although the first major 
area of settlement was western Pennsylvania, the mass movement of people soon 
flowed south into Virginia, the Carolinas, and northern Georgia (Dabney 
1978:38-41). 
Whiskey making continued in America without taxation or government 
control until 1791. An excise tax was passed in that year in an attempt to 
reduce the national debt incurred during the Revolutionary War. This unpopular 
tax led to the "Whiskey Rebellion," which was centered in western Pennsylvania 
and primarily supported by descendants of Scotch-Irish immigrants. The "Whiskey 
Rebellion" ended in 1794 with the dispersal of the insurgents and arrest of some 
of their leaders (Dabney 1978:60-67). The unpopular excise tax was repealed 
through the efforts of Thomas Jefferson in 1802 (Dabney 1978:72). 
Whiskey remained unregulated and untaxed until the Civil War, except for 
a brief interval during the War of 1812 (Dabney 1978:74). According to 
Kephart (1976:162-163), the price of whiskey averaged 24 cents a gallon during 
the thirty-five years before the excise tax was reimposed in 1862. The 1862 
law imposed a tax of 20 cents per gallon, but by 1865 the tax had risen to 
$2.00 per gallon. Revenue from the tax quickly dropped, and the tax was 
reduced to 50 cents a gallon in 1868. The tax was raised to 90 cents a gallon 
by 1875. Whiskey making as a home industry was not forbidden under the excise 
law, but it did require that distilleries be registered and that the per 
gallon tax be paid. The excise tax did impose a severe hardship on small-scale 
distillers as the addition of the tax priced their products beyond what they 
could charge and return a profit . 
. The excise law was not strictly enforced in the southern mountains until 
after 1876. The Commissioner of Internal Revenue brought attention to this 
situation in his report for 1876-77, and claimed that 3,000 illegal stills had 
operated in the southern mauntains during that period (Kephart 1976:167). 
Efforts to enforce the excise law were increased as the nineteenth century 
came to a close, with the effect that (Dabney 1978:90) the majority of federal 
cases in Appalachian courts involved moonshining durinq the late nineteenth 
and early twentieth centuries. Manufacture of whiskey in home distilleries was 
not illegal until the Volstead Act went into effect on January 17, 1920. Until 
that time it was possible to register a home still and pay the excise tax and 
legally sell whiskey. Prohibition began on a national scale in 1920, but had 
begun in Georgia in 1907. The effectiveness of Prohibition can be judged by 
the estimate made by the Federal Prohibition Enforcement Bureau that some 800 
million gallons of illegal liquor had been produced by stills or shipped into 
this country in 1930 (Dabney 1978:102-103). The sudden and tremendous demand 
for illegal whiskey brought a number of deleterious changes to the southern 
mountains. Dabney (1978:114) has stated: 
Students of the mountain people and their mores are agreed that 
Prohibition turned many otherwise honestly-motivated but ignorant 
folk into greedy gangsters. Prohibition brought to the mountains 
more whiskey-making, less dependence on farming, more drunkenness, 
and a distortion of the mountain man's traditional philosophy of 
self-reliance. Then, with the Great Depression coming right at the 
~nd of Prohibition, the traditional moonshine country of Appalachia 
degenerated into America's worst 'economically depressed' area, .. 
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The tremendous demand for illegal whiskey also changed the technology 
of whiskey making, and led to emphasis on quantity instead of quality. The 
repeal of Prohibition in 1933 did not change that situation. As Dabney 
(1978:114) has stated: 
... the fine art of corn whiskey had about had it. The old-
timers who had inherited the pride of corn liquor craftsmanship 
from their forefathers were dying out, and their sons weren't 
buying the old ways. A much more commercialized moonshining was 
to be the wave of the future. 
Today the production of illegal whiskey appears restricted to serving 
rather specialized markets. Few small home stills of the type represented 
by the Rocky Mountain still appear to have survived, and the quality of 
the liquor being produced is questionable. 
The technology of moonshining has been discussed by a number of authors 
(Wigginton 1972; Kephart 1976; Dabney 1977, 1978), but the test excavations 
at the Rocky Mountain still represent the first intensive archaeological 
attempt to explore this site type that has been reported in the Southeast. 
The comparative information that is available was gained through interviews 
and/or direct observations, and although it is possible to discuss still 
types, it will be some time before intricate analytical comparisons of 
types will be possible. 
Wigginton (1972:323) has noted that the oldest and simplest still type 
that he has observed in northeast Georgia is the "blockade" or "return" 
type. The term "blockade" is a version of "blockader," which is the name 
by which "moonshiners" refer to themselves. The blockade still consisted 
of a simple firebox covered with a stone slab. The cooker, made of copper 
and referred to as the still, rested on the stone slab and was encased in 
a rock structure prepared so as to retain heat. The cooker, as in all 
later versions, contained "beer" (mash) which was heated to produce high 
alcohol content steam. The "beer" or mash was made from fermented corn-
meal. The entire furnace was chinked and sealed with red clay so as to 
minimize heat loss. The early version of the blockade still was connected 
to a condenser made of copper pipe by a cap arm made of the same material. 
The condenser was immersed in water, which in most cases was contained in 
a barrel. Cold water was circulated through the barrel to cool the steam 
and allow it to condense into the liquor, which was collected in a 
container. A disadvantage of this still type was that the liquor had to be 
run through the still twice to achieve the desired strength. An early 
refinement in the blockade still was the addition of the thump barrel. The 
thump barrel is used in sequence between the still and the condenser, and 
the steam produced by the still is conveyed by a pipe to the bottom of a 
barrel containing "beer" (corn mash that is ready to be run through the 
still). The steam is picked up at the top of the barrel and then run 
through the condenser. The thump barrel eliminated the need for running the 
liquor twice, as the liquor was strengthened by running the steam through 
the mash. Wigginton (1972: Plates 268, 270) presents diagrams of the 
blockade and refined blockade types in The Foxfire Book. 
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The Rocky Mountain still appears to be most similar to a type 
developed in the 1930's. This is the groundhog still, and was adopted 
primarily because of its greater capacity and efficiency (Dabney 1977:48). 
Groundhog stills are normally dug into a creek bank (c.f. Blitz 1978: 
391-406 for a description of the standard groundhog still type), and 
rarely occur as standing furnaces. The arrangement of the firebox, the 
lack of a capstone, and the nature and sparsity of the ash in the main 
portion of the funace do indicate that the Rocky Mountain still was an 
example of the groundhog type. Wigginton (1972: Plate 266) diagrams a 
groundhog still that is very similar to the excavated example, and 
illustrates a firebox on one end with the still situated in the main 
portion of the furnace. Heat from the fire in the firebox circulates 
around the still to provide even heating, and exits through a vent located 
at the top rear of the furnace. The description of the furnace and still-
yard at the Rocky Mountin still is based on the assumption that it was a 
variant of the groundhog still. 
The stillyard that makes up the Rocky Mountain still is located in a 
small cove that contains a major spring (Fig. 1). The furnace is located 
approximately 85 feet south of a dirt road. The spring begins approximately 
25 feet north-northwest of the furnace. A barbed wire fence forms an 
irregular boundary on three sides, and there is evidence (in the form of cut 
wire) that the fence originally closed the fourth side. The only visible 
features in the stillyard are the furnace, two rock clusters, and a lens of 
black ash. The only artifacts noted were heavy gauge wire around the 
furnace, an enamelled pan by the north wall of the furnace, a condiment jar 
under debris to the north of the furnace firebox, and a piece of barbed 
wire that had been bent into a loop that was placed near the condiment jar. 
Excavation of the test units added a half inch diameter galvanized pipe 
with a quarter inch reduction pipe fitted to one end that also contained a 
brass stop cock. A few pieces of prehistoric lithics were also recovered 
from one of the test units. 
The furnace is the dominant feature in the stillyard, and measures 
approximately 3.5 feet north-south, and 11.1 feet east-west. The furnace 
is constructed of rough stone, and was chinked with red clay. An obvious 
firebox is located on the west side of the furnace, and the interior of 
the firebox ranged from approximately 1.2 to 1.5 feet wide to 4.6 long. 
The floor of that portion of the firebox not obscured with fill contained 
ash, and there were scoop marks in the ash floor that apparently originated 
during the last cleaning of the firebox. The remainder of the furnace was 
probably used as a base and container for a still (perhaps made of copper), 
and in the excavated portion contained a rough stone floor beneath red clay 
and rock fill (Figs. 2, 3; Plate 1). 
The test excavation placed within the furnace was advanced in order to 
determine the manner in which the furnace had been constructed, and to gain 
insights into the way in which the still had been dismantled. No artifacts 
were recovered from the furnace excavation, and none had been expected~ A 
four foot segment of the furnace was excavated on the eastern end of the 
structure. The profile exposed during the excavation (Fig. 3) consisted of 
a stratum of red clay mixed with small rock to a depth of 0~8 foot, which 
overlay a rough rock floor that was approximately 0.5 foot thick. The 
rock floor rested directly upon reddish-yellow sandy clay subsoil. Lumps 
of fired clay were found throughout the upper stratum, and thin lenses of 
white ash were found on top of the stone floor in several areas. 
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It is possible to interpret the information gained from the furnace 
excavation in light of available literature. As previously stated, the 
furnace was apparently a part of a groundhog still. A fire was maintained 
in the firebox, and the actual still rested on the rough stone floor in . 
the eastern two thirds of the furnace. The lenses of white ash on the 
stone floor came from the firebox, and apparently represented thoroughly 
burned ash pulled through the furnace and deposited around and below the 
still. The red clay in the upper stratum was originally packed around the 
still to retain heat. When the still was dismantled the red clay collapsed 
into the furnace and covered the stone floor. The occasional lumps of 
fired clay resulted from transfer of heat from the firebox and the baking 
effect that it had on the clay packing. The excavation of the furnace 
further revealed that the walls of the structure had been chinked with red 
clay, but no attempt had been made to fill the cracks between the stones 
that composed the floor. That chinking pattern reinforces the idea that 
the wall chinking was put in to help the structure retain heat from the 
firebox, whereas none was used on the floor since there was no heat loss 
problem in that area. No evidence of an exterior vent was found in the 
furnace excavation, which indicates that the vent was placed in the red 
clay above the upper limits of the stone furnace walls. The vent could 
have been placed on either side or on the back. 
The placement of the two rock clusters in the stillyard do give insights 
into the type of technology that was used to produce liquor at this site. 
The cluster closest to the furnace is located approximately 10 feet to the 
east. The other cluster is approximately 12 feet south of the first. Each 
cluster was large enough to have served as the base for two barrels, 
although it is doubtful that more than one barrel in each cluster was in 
use. at a given time. It is likely that the northern cluster contained the 
thump barrel. That barrel contained "beer" (corn mash ready for a run), 
and steam from the still was passed through the thump barrel in order to 
increase the alcoholic content of the resulting li~uor. As previously 
stated, the thump barrel was a technological breakthrough that made it 
unnecessary to run the liguor from the first distillation back through the 
still to make it of high enough proof for sale. 
The southern rock cluster probably served as the base for the flake 
stand. The flake stand was a barrel that contained a condenser, and it 
was at that point that the steam was condensed into liquor. The condenser 
in this case could have been a car or truck radiator, or could have been 
a coil made of copper pipe. No evidence was found to indicate how water 
was transported to the flake stand, but a continuous flow of cold water 
through the flake stand was necessary to cool the steam sufficiently to 
produce high alcohol content liquor. 
Other devices may have been added to this rather simplistic sequence 
to make the still more efficient. A relay barrel may have been placed 
between the still and the thump barrel to catch and return any mash that 
boiled over and spilled out of the still. A pre-heater filled with fresh 
beer (mash) may have been placed between the thump barrel and the flake 
stand to pre-heat beer (mash) for the next still run. No evidence of a 
relay barrel or pre-heater was found, but both devices would have been 
suspended in the air or supported by simple wooden frames, and it is 
unlikely that archaeological evidence would have been present. 
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The proposal submitted to Georgia Power Company for the testing 
program indicated that the entire site wourd be raked back, the furnace 
sectioned and the remainder of the site investigated through shovel cuts 
and three 5 foot test units. The areas chosen for the test unit placements 
were areas that could answer specific questions about the operation of the 
still. Unit 1 was placed adjacent to the south wall of the firebox, and 
was advanced in order to determine the depth and nature of the ash lens in 
that area. That ~nit was also placed so that the rubble on the south side 
of the firebox wall could be removed and the precise position of the wall 
mapped. Unit 2 was placedbetweerr the rock Clusters, and was primarily 
designed to check the soil stratigraphy in that area for comparison with 
Unit 1. The third unit was placed between the northern rock cluster and 
the furnace to determine if evidence existed for supports for a relay 
barrel. No units proved to contain subsurface features, and few artifacts 
were retrieved. No temporally diagnostic artifacts were recovered from the 
test units, although Unit 3 did demonstrate that a minor prehistoric 
component is present within the stillyard. 
The stratigraphy recorded in Unit 1 is complex, but does offer insights 
into the use and abandorrment of the furance. A plan of Unit 1 and a drawing 
of the north profile are presented as Figure 4. The ash lens in the south, 
east, and west profiles averages approxtmately 0.4 foot thick. The lens of 
red clay recorded in the north profile probably originated during the 
dismantlement of the still, and is similar to the red clay fill found 
inside the furnace. A similar lens of red clay was found in the south 
profile. It is evident from the depth and extent of the ash lens that the 
still was operated over a long period of time, and that at the end of its 
run was carefully dismantled by its owners. No evidence was found in any 
unit or on the surface to i ndi cate that the sti 11 had been de-stroyed by 
revenue agents. The only artifacts found in Unit 1 were objects that could 
not be directly related to the whiskey making process. These items were a 
crude metal bar and a rod with a threaded "U" shaped bend on one end. 
The stratigraphy noted in Unit 2 ancr Unit 3 was simple, and reflected 
an absence of ground altering cultural activity. In both cases the profiles 
reflect a stratum of dark brown sandy loam directly overlying reddish-yellow 
sandy clay subsoil. The thickness Elf the loam ranged from 0.2 to 0.4 foot. 
The only artifact recovered from either unit that could be assigned a direct 
function in the whiskey making process was a galvanized pipe that spanned 
much of Unit 2 and continued outside the unit towards the southern rock 
cluster. The pipe contained a major section of half inch pipe with a 
quarter inch reduction pipe and a brass stop cock on the end closest to the 
south rock cluster. That pipe was probably used as a segment of a steam 
line used to transport steam from the thump barrel to the flake stand. The 
pipe was badly bent, and apparently was discarded after being damaged during 
the dismantlement of the still. 
Some of the surface artifacts noted during the site rake back can also 
be related to the whisley making function of the site. Several pieces of 
heavy gauge wire were recovered from the surface. Most of these ranged 
from 5 to 6 feet long, although two shorter segments were found. It 
appears likely that these pieces of wire were used at different times to 
keep the cap on the still while a run was being made. One piece that was 
found near the south wall of the furnace had a definite hook on one end, 
and that would seem to reinforce the idea that it was utilized as a fastener. 
100 
NW 
.......... ...... . ........ . ::.::::;.: .. :.>.< .. ::-: ..... ,', ....... . 
.................. :: ~: ~ :'. ~.:. -:: '::; ...... : : .. 
. .. .. . .... . '" 
..... ....... . 
. .. " .". . 
Metal Rod 
ES-949B-13 TEST UNIT I 
ES-949-13 TEST UNIT 2 NORTH PROFILE 
o 
t 
North 
run Stone 
E:/,I Red Clay 
II Dark Ash 
~i1Leaves 
SCALE IN FEET 
ARCHAEOLOGICAL TESTING AT THE FIGURE 4 
ROCKY MOUNTAIN PUMPED STORAGE PROJECT SITE ES-949B-13 
FLOYD COUNTY, GEORGIA PLAN a PROFILE, UNIT ONE 
OUR PROJECT NUMBER ES-949C PROFILE, UNIT 2 
101 
2 
I 
Excavation of a Whiskey Still - Garrow 
The enamelled wash pan found on the north side of the furnace may have been 
used to receive the waste left over in the still after a run. That function 
cannot be proven, but ~ven the set-up of the stillyard it is most likely 
that wastes were drained through the north side of the furnace. A h~avy 
metal sheet was found adjacent to the northern rock cluster. That sheet 
was probably a portion of a lid used to cover the thump barrel between runs. 
The barbed wire fence that appears to have enclosed the stillyard can 
be explained in view of the liquor making function that went on at the 
site. According to Wigginton (1972:314), hogs were attracted to the mash 
used to make corn liquor. Wigginton states: . 
Often moonshiners were forced to put fences around their stills 
to keep hogs, who were kept on lopen range l then, from falling 
into the mash barrels and drowning. 
As will be discussed in the following paragraphs, the date of the 
stillyard may be a bit too late for the fence to be explained in terms of 
the open range concept, but it is possible that the fence was erected to 
protect the stillyard from feral pigs left behind when Berry College 
acquired the property and displaced the previous owners. 
It is difficult to precisely date the Rocky Mountain still with the 
available artifacts and information. The barbed wire samples recovered 
from the site were of the IIRoss1s Four-Point Round and Flat Barbs~1 type 
(a variation of Patent #216294) which was made after 1879 (Anonymous 
n.d.:42). The enamelled pan dates to the twentieth century, and could 
have been used almost any time from 1900 on. The galvanized pipe does 
seem to indicate a fairly recent date, but artifacts of that type are 
al~ost impossible to accurately date. The condiment jar recovered next 
to the furnace was made in an automatic bottle machine, and almost 
certainly post-dates 1920. As previously stated, the groundhog still 
type did not come into use until the 1930s, which offers further refine-
ment to the date of the site. 
Study of the chain of title and the available oral history is useful 
to further refining the date of the still. Local informants indicate that 
the spring at the Rocky Mountain still was the source of water for the 
Burk homeplace, which was located 650 feet east of the still. Local 
informants indicate that no house stood on the property prior to its 
acquisition by D. H. Burk, and they indicated that Burk built his home 
there sometime before 1910. The chain of title search bears this out, as 
there is no indication of a structure on this property prior to its acqui-
sition from W. E. Redman. The deed transferring the land from W. E. Redman 
to D. H. Burk was recorded on December 2, 1907 (FCRD XXX:501). D. H. Burk 
retained the land until he sold it to Jesse Glover Hogg. That deed was 
recorded on February 1, 1919 (FCRD 10Q~237). Four deeds of sale were 
recorded for the property on November 30, 1920, and the last deed trans-
ferred the land to W. W. Brookes, listed as a resident Q.f Fulton County 
and a~parently an absentee landowner. Brookes transferred the land to 
Wright Willingham in a deed recorded on December 5, 1921 (FCRD 108:329), 
and the final land transfer before modern acquisition by Georgia Power was 
recorded on October 27, 193~, when the land was purchased by Berry Schools 
(FCRD 177:567-8). 
102 
Excavation of a Whiskey Still - Garrow 
Local informants have stated that D. H. Burk maintained a farm on the 
property and grew cotton and corn until he was financially ruined by the 
boll weevil infestation prior to 1920. The Burk House was apparently 
unoccupied for a while, and eventually was rented to tenants. Berry 
College rented the homeplace as late as 1936 and kept tenants in the house. 
The house was abandoned after Berry acquired the property in 1939. The 
1939 tesminus date was confirmed by an abbreviated testing project conducted 
on the homesite (Garrow et al. 1979:74-80). Local informants are quite 
certain that there was no still in operation at the spring as long as the 
house was occupied. The spring would have been a very exposed location 
for a still until the house was abandoned, as the property up to the spring 
was apparently maintained as an open pasture until that time. On that 
basis it may then be assumed that the still post-dates 1939. 
The absence of certain types of artifacts may help narrow the potential 
date range for this site. No plastic items of any kind were found on the 
site. It is likely that if the site dated to the mid-fifties or later that 
at least some plastic items would have been represented. The occurrence of 
the enamelled pan would also seem to indicate a date earlier than the mid-
fifties. The oral history and chain of title indicate that a post-1939 
date is most likely for this site. That date should probably be pushed 
forward in time, as it would have taken a few years for the pasture to have 
become overgrown to sufficiently obscure the spring and a still operation. 
The most likely date range for the still operation would then be between 
1945 and 1955, with greater likelihood for utilization early in the range 
than late. 
Most of the informants consulted during the oral history phase of the 
project professed a compl ete 1 ack of knowl edge about the sti 11. One 
informant did state that he believed that the still had been operated by a 
family from the nearby community of Armuchee, and that it had been run to 
supply liquor for consumption by that family. He also said that the still 
had been in operation after acquisition of the land by Berry College. 
Since that informant had not seen the still and had been unaware of its 
existence until approached by SSI staff, his assumptions concerning the 
still must be treated as conjecture. 
Conclusions 
The Rocky Mountain still represents the remains of a groundhog still 
that was in operaton after 1939. The archaeological evidence recovered 
indicates that the still was either used frequently over a span of years or 
had been used for a number of runs during a short period of time. There is 
no evidence that the still had been destroyed by law officers, and 
apparently remained undiscovered during the time it was in use. The most 
likely period of use appears to be from 1945 to 1955. 
This site was extremely interesting in terms of its date yield in 
testing since no other still excavations have been reported in the South-
eastern literature. The testing operation did yield detailed information 
concerning the technology used to produce liquor through this still, and 
yielded a defensible use-date range. 
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Whiskey stills were once the most common home industrial sites in 
the Southeast. Yet that site type is rarely mentioned in the survey 
literature, and, until the investigation of the Rocky Mountain still, had 
been entirely absent from the literature on excavated sites. The Rocky 
Mountain still was not placed among the future mitigation priorities on 
the Rocky Mountain Project, but that was largely due to the fact that the 
investigators felt that the test excavations had exhausted the research 
potential of the site. Hopefully future survey projects will at least 
record still sites, and perhaps we will eventually develop a body of 
information that will allow close comparisons of the varieties within this 
site type. 
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ABSTRACT 
Until the year 1855, charcoal was by far the most frequently used 
fuel in the American blast furnace. Its physical properties-porosity 
Firmness, and purity-makes it an ideal fuel. Only the expense of coaling 
and the ulti~ate scarcity of timber led to the shift to fossil fuels. 
Specimens of charcoal recovered from the Eaton (Hopewell) Furnace in 
Struthers, Ohio, the first blast furnace west of the Allegheny Mountains 
(1802} and the earliest in the New \~orld to use charcoal in combination 
with bituminous coal as a fuel (1805-16) indicate the use of twelve 
species of trees including hard maple, American elm, hop hornbeam, aspen, 
red oak, white oak, yellow poplar, shagbark hickory, slippery elm, beech, 
ash, and sycamore. All were species with very good heat-producing potential. 
Analysis and comparison with other balst furnace charcoals shows some 
discrepancies, particularly with regard to volatile matter content and 
fi xed carbon, that are too great to be exp 1 ai ned by mere chance. Careful 
study of the Eaton Furnace capacity and the iron production rate, and 
the comparison with figures from other contemporary sites indicates the 
Eaton would have denuded 250 acres of timberland per year on a continuing 
basis. It is clear that the economics of charcoal-making was the sinqle 
most critical aspect of early ironmaking and the one most often responsible 
for the early furnace going out of blast. 
THE EARLY USE OF CHARCOAL FUEL 
Up through the millenia, from its earliest use about 750,000 years 
ago in China, and until the latter 16th century, when coal came into 
widespread use, especially in Western Europe, wood was overwhelmingly the 
most frequently utilized fuel. An energy crisis, one in many ways similar 
to the one facing the world today, turned things around. The once seemingly 
limitless forests beqan to contract. A combination of economic factors, 
the three most important of which included increased activity in the building 
trades; a rapid gro\,/th in industrialization, especially in those primary 
industries such as iron smelting where great amounts of fuel were expended; 
and the spread of cities and towns at the expense of forest and field, led 
to the realization (by some) that rather than being boundless, the forests 
were, on the contrary, nearing extinction. During the reigns of Elizabeth 
I (1558-1603) and her successor James I (1603-1625) the shortage of wood was 
reflected in the soaring cost of wood and wood products, which inflated at 
a rate far faster than any other common commodity. Ultimately it was 
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necessary for Elizabeth I to pass during the first year of her reign, 
an act forbidding the cutting of timber for ironmaking. This occurred 
in 1558 (Fisher 1963: 42) . . She continued until 1581 to strengthen this 
act with even stiffer bans. This early energy crisis was a crisis of 
defores ta t ion. 
The substitution of coal for charcoal occurred out of need. It 
was a shift that could not be avoided. The transition was not an easy 
one, however, for mining was looked down upon adapted to the use of coal. 
Alterations in both attitude and technology had to be made. A new esteem 
had to be developed for those individuals previously considered to be 
affronting nature. But, a positive change in attitudes toward the mining 
trades was not enough in itself; technological processes designed to work 
with raw wood and charcoal were not readily transferable to use with coal 
and so had to be significantly altered. The switch from wood to mineral 
fuel required considerable technological innovations. These innovations 
had some far-reaching consequences and, as John Nef (1977: 142) so clearly 
argues, "the technological advances of the Industrial Revolution were 
largely the culmination of the innovative period associated with the 
convers i on to coal." 
One of the most important industrial applications to which the wood 
and coal were put was in making of iron. For two hundred years after the 
introduction of "modern" blast furnaces in the fifteenth century, charcoal 
was the sole fuel used in ironmaking. It had replaced wood as a fuel in 
the smelting of metals during the Bronze Age because unlike wood which 
burns fitfully and cannot be controlled, charcoal burns evenly and its 
temperature can be raised or lowered by varying the blast. The charcoal 
furnace reached its oeak in the Old World in 1600, when Britain boasted no 
less than 85. Mineral fuel or coal was first employed in 1589 in an unsuc-
cessful experiment which saw it used in combination'with peat and charcoal. 
Further, and more successful attempts, were made in the seventeenth century 
including one by John Robinson who obtained, in 1613, the sole right in 
England to produce iron with coal (Fisher 1963: 43). However, raw coal never 
had the opportunity to fully replace charcoal as a reduction fuel because 
in 1709 the Englishmen Abraham Darby smelted iron on a commercial scale at 
Coalbrookdale using coked coal (Dennis 1967: 26). Looking back on it, iron-
makers jumped from the use of charcoal to the use of coke with but a passing 
nod at raw coal. In Europe, after 1710 virtually all iron smelting was done 
with coke. The forests were temporarily saved, at least, from depradation 
by the ironmonger. 
Due in part to the apparent limitless ocean of trees available for use, 
the United States did not turn from charcoal to mineral fuel, specifically 
coke, until some 135 years later. In the United States the evolution from 
charcoal to mineral fuel occurred along two different lines. East of the 
Appalachians, discovery of anthracite coal as a viable furnace fuel sub-
stitute marked a radical change in ironmaking technology. In Western 
Pennsylvania and Ohio, the shift was generally more directly from charcoal 
to coke. In both cases, the decade between 1840 and 1850 was the critical 
one. While history books and metallurgy texts generally credit the Pioneer 
Furnace in Pottsville, Pennsylvania with being the first New World furnace 
to use coal in the smelting of iron (Hogan 1971: 5; Warren 1973: 15), the 
archaeological and chemical evidence confirms that the, until recently 
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insignificant, Eaton (Hopewell) Furnace in Struthers, near Younqstown, 
Ohio used a fuel composed of bituminous coal in combination with charcoal 
between 1804-1808 - more than thirty years before its use elsewhere in . 
this manner (White 1978). When one gives much thought to it, its use in 
such combinatory manner is logical. Naturally conservative ironmakers 
would be likely to go from the old (charcoal) to the new (coal or coke) 
by way of a hesitant intermediate steo (charcoal in combination with coal). 
It is, in fact, probable that if all were know~ it would be demonstrated 
that the technological evolution of iron smeltering was in ways much like 
biological evolution to the extent that gradualness was more the rule 
than the abrupt change or quantum leap. At any rate up until 1855 
charcoal was by far the most frequently used fuel in American blast furnaces, 
followed by anthracite and coke. In 1855 the production of anthracite 
iron exceeded charcoal iron for the first time (Hogan 1971: 3). In 1869 
coke iron surpassed charcoal iron and moved steadily closer to anthracite 
in popularity. In 1975 coke became the number one furnace fuel with char-
coal a far distant and nearly extinct third (1971: 25). A glance at Figure 
1 showing the distribution of blast furnaces in 1859 graphically demonstrates 
thi s fact. 
FURNACE FUEL CONSIDERATIONS 
Charcoal is a material that retains the structure of the original 
wood,is black in color, very light in weight, and extremely porous (it has 
long been known as a good dehumidifier). High quality charcoal responds 
with a sonorous ring when struck sharply and, while it snaps easily, it 
is not readily crushed by ordinary pressure. When ignited it burns without 
a flame. While retaining the bulk of the original wood, its specific gravity 
is very low. The average yield of charcoal is 20% to 25% of the wood. 
Weight varies from approximately 14 pounds per bushel for alder to 23.5 
pounds per bushel for black oak. A mixed bushel of hard and soft wood 
charcoals generally averages about 20 pounds (Forsythe 1922: 78; Lord 
1884: 496). Early Furnace chargers found it convenient to assume that 100 
bushels made up a net ton. 
Apart from the fact that charcoal resources were in far shorter suoply 
than coal, charcoal as a fuel in ironmaking had (has) certain advantages 
and disadvantages when compared with coals or coke. Furnace fuels can be 
evaluated in terms of their porosity and therefore their accessiblity to 
the blast; their firmness, or ability to suoport the furnace charge; and 
their purity, or freedom from undesirable inqredients, particularly non-
carbonaceous materials such as sulfur, phosphorus, etc. 
The calorific effect of a given unit of fuel in a given unit of time 
depends on three vari ab 1 es 1) the affi nity of oxygen for the gi ven form of 
carbon; 2) the temperature and pressure of the blast; and 3) the surface 
area (or porosity) of the fuel subjected to the action of the oxygen. As 
1 and 2 are fixed for any given fuel, increased furnace activity can be 
obtained by using different fuels. Of the three principal 19th century 
furnace fuels, charcoal is the most porous and hence, in terms of calorifi-
city, the most efficient~ coke is somewhat less so, and anthracite the most 
dense. 
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Firmness relates to the ability of the fuel to support the weight 
of the superincumbent furnace charge and resist crushing under the 
action of the intense heat. Charcoal IS friability makes it the poorest 
candidate in this category. Anthracite is somewhat stronger but still 
decrepitates under great heat, and coke the best in this regard, retains 
its strength consistently. 
From the standpoint of purity, charcoal always comes off best 
because, having a vegetable base, minerals are present only in small amounts. 
Coke is much higher in ash than the coal from which it is made because in 
the coking process the nonvolatile coal ash (with its impurities) is 
concentrated into a smaller amount of coke. Anthracite, with its relatively 
high carbon and low ash is between the two. 
In addition to these consideration we may fairly add four others (Hogan 
1971: 24): 
"l. The furnace consumes considerably less charcoal than coke 
per ton of pig iron. 
2. Only one-third as much limestone oer ton pig iron is required 
in a charcoal furnace as in a coke furnace. 
3. The amount of blast required for a charcoal furnace is only 
about 65% of that for a coke furnace of the same productive 
capacity. 
4. The "critical temperature II in a charcoal furnace may be lm'ler 
than ina coke fu rnace. II 
In considering the relative advantages of the various furnace fuels, 
we are forced to the conclusion that charcoal is the most efficient fuel, 
followed by coke and anthracite. Ultimately, however, the determining 
factor in selecting the appropriate fuel, at any given furnace or in any 
geographic region, was cost alone. In earlier years - as now - ironmakers 
chose their fuels on the basis of its costs-benefits relative to its alter-
natives. 
THE EATON (HOPEWELL) FURNACE CHARCOALS 
The Eaton (Hopewell) Furnace in Struthers, Ohio, near Youngstown, was 
built in 1802-1803 and went out of blast just a felt/ years later in 1808. 
History attests to it being the earliest blast furnace west of the Allegheny 
Mountains and the earliest industry of any kind in the great ~'Jestern Reserve. 
Archaeological excavations carried out in 1975, 1976, and 1977 and subs~quent 
matallurgical analysis of recovered raw materials revealed an even more note-
worthy "first. II The Eaton used a combination of ravi coal (bituminous) and 
charcoal some thirty years earlier than previously indicated making it the 
earliest furnace in the New World to do so (White 1977; 1978). This innova-
tive step taken midway through the operation led, ironically, to the ultimate 
failure of the furnace through the introduction of more impurities (specifi-
cally sulfur) and a tarrier charge than such a relatively primitive cold 
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blast furnace could successfully remove or deal with. By taking such a 
step, it might well be considered that the Eaton Furnace experiment repre-
sents an abortive attempt to come to grips with Ohio's earliest energy crisis. 
As was the case in England, this early crisis was precipitated by a shortage 
of trees and the harsh economics of charcoal-making. 
Some of the things that we wanted to determine about the Eaton opera-
tion were 1.) the variety of woods being selected for coaling by the furnace 
colliers and based on that 2.) the relative efficiency of their choice. 
Once it was determined that the furnace operators had, sometime during the 
period of furnace occupation, switched from charcoal alone to a coal and 
charcoal mixture, it was deemed worthwhile to see if there was a discernible 
difference between the species used before and after the fuel change. 
Twenty-two charcoal samples of approximately equal size were collected 
in a stratified random manner from different areas and depths of the site. 
Samples purposely were chosen from charcoal lenses deep enough in the slag 
heap to have been representative of the pre-coal period. In addition to 
separation by absolute depth, these pre-coal samples were separated from 
the later ones by a thin layer of yellow sandy soil which is believed to 
represent a hiatus in the furnace operation during which time the furnace 
was shut down for major and relatively lengthy repairs, and during which 
time the fuel switchover probably took place. From the perspective of con-
stituency the charcoal lenses above the yellow level are decidedly more 
cindery than those below. Eighteen of the collected samples were sent to 
the Forest Products Laboratory of the United States Department of Agricul-
ture for analysis and identification of genus and species. Four samples 
were retained for the analysis of their ash, sulfur, and carbon content. 
Twelve species of trees were identified as being used by the Eaton 
ironmakers (Table 1). All were hardwoods and all were woods considered to 
have good heat producing capabilities. Two oak species, Quercus borealis 
(red oak) and Quercus alba (white oak) were the only representatives of 
the pre-coal period. While Quercus alba was utilized in both the pre-coal 
and later coal using periods, Quercus-EOrealis specimens were confined to 
the earlier pre-coal period. 
Experts are not in agreement about what kind of wood make the best 
charcoal. Hickory seems to have had the most universal support, followed, 
in no agreed upon order, by elm, white oak, black oak, ash, chestnut, beech, 
and pine (Dennis 1957: 20; Walker 1966). Black walnut, though rarer, was 
also considered an acceptable coaling wood (Bining 1973: 63). Though 
hickory had the widest appeal among ironmakers. black oak was more generally 
used because of its relative abundance. Along with preferences based on 
the species, various ironmen graded wood by its respective age. Many con-
sidered this criterium more significant than that of species. English iron-
masters preferred charcoal from young trees of either first of second growth. 
Most Americans considered first-growth timber best (Schubert 1957: 222). In 
the Hanging Rock region of Ohio, ironmakes claim second-gro\,/th "sapling" 
charcoal was best due to the smaller and more compact product and hence the 
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heavier weight of the bushel (Lord 1884: 496). 
Of the twelve Eaton specimens, seven--two elms, two oaks, a hickory, 
beech and ash--were species that would appear on most ironmaker's list of 
preferred species. The other five--maple, hop hornbeam (or ironwood), 
aspen, poplar, and sycamore--all had very good heat potential. R. C. 
Koeppen, in charge of the Center for l~ood Anatomy Research where the spe-
cies determinations were made, was prompted to state that "we can infer 
that the operators knew their business and selected good varieties of wood 
to produce the best results" (personal communication). 
While the discovery of Quercus as the sole genus representative of the 
pre-coal period may, at first blush, appear significant, especially to 
scholars given to the difficult task of attempting to piece together floral 
profiles based on historical or similar sources, a note of caution is called 
for. Two samples chosen more for convenience and accessibility than anything 
else from who knows how many pre-coal period charcoal lenses begs of sampling 
error. To have acquired an adequate representational sample would have en-
tailed exposing a quite sizable area of the site slag heap to some consider-
able depth. The undertaking of such a project was deemed unwarranted in 
light of the ultimate goals of the archaeological project and the cost-
benefit to such a sampling methodology. At any rate, the Eaton's slag heap 
is still there awaiting the shovel of anyone wanting to make a more adequate 
sample of timber species used by the pre-coal period ironmaker. 
The failure to discover Quercus borealis (red oak) in any of the upper 
levels or features may, however, be more significant. Unlike the deeper 
lenses, charcoal in the upper strata were more evenly sampled. Considering 
its confinement to the pre-coal period of the Eaton's operation, Quercus 
borealis was apparently absent or in short supply locally by 1805, the year 
based on the archaeological-stratigraphic evidence, when it is presumed that 
the fuel switchover to a coal-charcoal combination took place. 
An analysis of four charcoal samples chosen randomly from the furnace 
tipple zone (Table 2) indicates that only in terms of their moisture content 
do the specimens (2 and 4) have a higher percentage than would normally be 
expected-charcoal rarely averages more than 3 percent. It is in regard to 
volatile matter, where the mean was only 42.46 percent, and fixed carbon, 
where it was 47.35, that real discrepancies appeared. A comparison with 
seven common wood charcoals analyzed by Forsythe (1922) shm'/s a marked dis-
parity (Table 3). The Eaton charcoals had fixed carbon contents approxi-
mately one-half that of the Forsythe specimens. Even more dramatically, the 
Eaton specimens contained percentages of volatile matter as much as lOX higher 
than that contained in the Forsythe samples. Fir, with a volatile matter 
content of 19.30 percent, was the only sample in double figures and it had 
less than one-half the amount contained in the least of the Eaton specimens. 
Here, as in the earlier discussion on the provenience of Quercus borealis. 
one might be tempted to explain away the discrepancies as sampling error, 
and well it might be; however, in this case the disparities beg louder for 
other, non-procedural explanations. The distinctions are just too great, 
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and consistently and uniformly too great, to be explained by mere chance. 
The relatively low sulfur content of the Eaton charcoals (the mean 
was 0.15%) ultimately proved to be of the greatest significance in the 
archaeological reconstruction. It was the low sulfur level in the char-
coal and its absence in the limestone (fluxing agent) and iron ore taken 
in concert with its significantly higher presence in the finished cast iron 
and by-product slag that led, along with certain stratigraphic evidence, to 
the determination that the Eaton furnacemen introduced more sulfur into the 
furnace than could be possible with the materials generally conceded to have 
gone into the reduction process i.e., charcoal, limestone, and ore; and that 
the vehicle for that otherwise unaccounted for sulfur was the raw bituminous 
coal which, for economic reasons, they mixed with their traditional charcoal 
fuel (White 1978). 
THE ECONOMICS OF THE EATON CHARCOALS 
The switchover from charcoal as the sole fuel to a mixture of charcoal 
and raw bituminous coal is a natural enough step when one gives any thought 
to it. Coal was known as a fuel long before it saw steady use in ironmaking 
and its utility as a reducing agent is likely to have been realized when the 
process of charcoal-making became too expensive and/or local hardwoods came 
into short supply at the Eaton Furnace. High quality, low sulfur bituminous 
coal is readily available in the Eaton area of Eastern Ohio. 
Woodcutting and coaling are two necessary furnace activities too often 
discounted in importance and cost. Woodcutters unquestionably constituted 
the largest group of employees at the early blast furnace. The gargantuan 
appetites of the e~rly furnaces for charcoal demanded such. Cutters received 
varying amounts per cord - a standard cord being a stack of cut wood 4 feet 
high by 4 feet wide by 8 feet long - depending on contract arrangements, 
difficulty of the terrain, distance from the furnace, sparcity of trees, and 
ownership of the timberland (Walker 1966: 238). Comtemporary records indi-
cate the average cutter could produce about two cords per day ready for coal-
ing (Overman 1854: 84). 
Colliers, while not as numerous as woodcutters, were a highly skilled 
group and were usually the highest paid workers at the ironworks. For in-
stance, in 1653, at Hammersmith-on-the-Saugus, Massachusetts, the earliest 
blast furnace in the New World, one collier earned more than the manager 
John Gifford did (and two other colliers did just as well~) (Hartley 1957: 
147). At Hammersmith colliers received 27 for a hundred loads of charcoal. 
These wagon loads, averaging 200 bushels, were derived from huge charcoal 
piles containing between 40 and 80 cords of wood and yielding between 1600 
and 3200 bushels of charcoal. A good collier would have several piles, or 
pits as they were called (although they were not pits), going simultaneously 
thereby insuring an impressive income. According to Dennis (1957: 23) con-
version of wood to charcoal may have accounted for 50% of the furnace oper-
ating costs. 
Blast furnace fuel consumption varied depending on the efficiency of 
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the furnace itself, particularly with regard to its firing temperature, and 
the quality and kinds of charcoal being used. Lord (1884: 494) states that 
the average consumption in an early hot blast furnace, allowing an average 
bushel weight of 20 pounds, was 155 bushels or 3100 pounds of charcoal for 
each 2268 pounds of iron (or in simple terms, 2734 pounds per ton) produced. 
For cold blast furnaces the consumption was much higher being 215 bushels 
or 4300 pounds of charcoal needed to produce 2268 pounds of iron (or 3792 
pounds per ton). Wertime (1962: 110) describes a French blast furnace of 
the mid-1700's that consumed almost an acre of 20 year old hardwood or 8,000 
pounds of charcoal per day. This seems to be a fairly accurate estimate for 
a furnace producing two tons of iron per day (Fisher 1963: 84). On the basis 
of limited historical notes buttressed by computations based on the amount 
of slag produced and the dimensions of the furnace firepot, or crucible, it 
is estimated that the Eaton smelted about two tons of iron per day. If this 
is so, the Eaton woodcutters would be felling and stacking 30 - 40 cords of 
wood (depending on the quality and age of the wood) which the collier, if he 
knew his job well, would be rendering into a one ~ supply of 1200-1600 
bushels of charcoal. 
In order to provide a furnace such as the Eaton having an iron production 
rate of two tons per day with enough charcoal, a wooded area of approximately 
240 - 250 acres yielding between 5,000 and 6,000 cords was denuded each oper-
ating year (Fisher 1963: 84; Dennis 1967: 20). To illustrate, the original 
Hopewell, the Eaton's namesake in Berks County Pennsylvania, cut approxi-
mately 7,000 cords. This was taken from an area within a 4 or 5 mile radius 
of the furnace (Walker 1966: 240). But this, of course, is only part of the 
story. Furnace operations are designed to last for longer than a year, and, 
unfortunately, timber does not spring back fully grown from tracts newly laid 
bare by the woodmen:s aze. In order to provide a perpetual supply of timber 
by allowing regrowth, a furnace would require a minimum of 800 to 1,000 acres 
of good woodland. One can readily appreciate in light of these figures, that 
in early blast furnaces timber for charcoal was the sine qua non of the re-
duction process; without adequate and readily accessible timber even the sim-
plest and least capacious furnace was fated to economic failure. Contemporary 
economists and naturalists (such as Comte de Buffon) felt it was not economi-
cal-owing to the capacity of the \'1agon transport involved, the bulk of the 
charcoal itself, and the amount required - to extend the area of wood pro-
visionment beyond a radius of more than five to eight miles (Vlertime 1962: 
110). Fig. 2 graphically demonstrates the woodland area needed on a contin-
uing basis by an early blast furnace such as the Eaton with a production 
capacity of no more than 2 tons of iron per day. It is easy to appreciate 
the logistics involved in supplying even the most modest of furnaces with 
charcoal. 
SUMMARY AND CONCLUSIONS 
Prior to 1855 the majority of American blast furnaces used charcoal as 
a fuel in the production of iron. In Europe the shift to mineral fuels in 
the form of coke, had taken place some 145 years earlier in 1710. In both 
113 
Early Nineteenth Century Blast Furnace Charcoals - l~hite 
areas the shift was in response to an energy crisis - one of deforest'ation. 
Charcoa1-making--inc1uding the locating, felling, trimming, and coaling 
itse1f--was the most expensive aspect of early blast furnace operation and 
one that cost increased as timber sources became scarcer. More individuals 
were employed in providing fuel than in all other furnace activities com-
bi ned. 
Charcoal has certain advantages over anthracite and coke. When com-
pared with anthracite and coke, charcoal comes off a poor third in terms of 
its firmness or ability to support the weight of the superincombent charge; 
but leads both of these fuels in the other two traits on which fuels are 
evaluated, to wit, porosity, the principal determinant of ca10rificity and 
purity or freedom from undesirable noncarbonaceous ingredients. In addition, 
the furnace requires less charcoal per ton of iron, less limestone, less 
blast, and a lower critical temperature. 
Archaeological excavations at the Eaton (Hopewell) Furnace in Struthers, 
Ohio, the earliest (1802-1808) blast furnace west of the Alleghenies, re-
vealed that at least twelve species of timber were used as charcoal fuel. 
These quality charcoals included hard maple, American elm, hop hornbeam, 
aspen, red oak, white oak, yellow poplar. shagbark Hickory, sliopery elm, 
beech, ash and sycamore. Excavation and subsequent analyses of recovered 
materials led to the conclusion that the Eaton Furnace, at some point during 
it~ operation, switched over from the use of charcoal alone to a combination 
of charcoal and raw bituminous coal. Only red oak specimens were recovered 
from pre-coal levels and no red oak was found above in the strata which 
represent the coal era. 
An analysis of four charcoal specimens revealed that only in terms of 
moi sture content di d they have the expected levels. I·then comoared with the 
percentages for seven common charcoals, the Eaton specimens all had levels 
of fixed carbon and volatile matter far out of line. In the case of the 
former constituent, there was far less than expected. in the case of the 
latter, far more. The low sulfur content of the Eaton charcoals, along with 
other archaeological observations, led to the ultimate determination that 
the Eaton ironmakers switched from a straight charcoal fuel to one combining 
coal and charcoal. 
The switchover in fuels was a logical one when one considers the great 
costs in time, money, and resource depletion that are involved in using 
charcoal as a fuel. 
Colliers, perhaps the most highly skilled of the furnace workers, were 
certainly the best paid. At many (most?) early furnace plantations. the 
colliers were paid as much or more than the ooeration managers. Colliers 
would have several pits coaling at one time, and they, plus the woodsmen 
needed to keep them supplied, would account for perhaps 50% of the furnace 
operating costs. 
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A modest furnace such as the Eaton, producing aporoximately 2 tons of . 
iron per day would be needing 1200-1600 bushels of charcoal (30-40 cords of 
wood) during that period. This translates into 5,000-6,000 cords of felled 
wood or the denudation of about 250 acres of dense timberland per year. 
Contemporary economists and naturalists felt it was not economical, due 
to the bulk of the charcoal and the wagon transport ihvolved, to extend the 
radius of wood procurement much beyond five miles. This orocurement radius 
would be an even more critical consideration the less efficient the furnace. 
At the Eaton (Hopewell) as with other charcoal furnaces, their fuel 
demands eventually caught up with them. So Ohio's first blast furnace and 
earliest industry was bound to come to grips with its earliest energy crisis. 
Like todays crisis it was one of fuel; unlike today the fuel was living, 
not fossil. The Eaton ironmasters tried to meet their shortages in an inno-
vative way, and it might have worked had their humble furnace been more effi-
cient even for its time. But it wasn't and so it didn't; and when a break-
out occurred that normally would have been repaired in due course, the iron-
makers, frustrated by their poorer quality of iron and the difficulties con-
commitant with the use of a tarry soft coal, threw uo their hands in dispair, 
allowed the furnace to go out of blast, and moved on to other enterprises. 
As had happened in England 250 years before, and was to happen again through-
out the world more than 170 years later, so it happened in Northeastern Ohio--
industry came abreast of its limitations. 
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TABLE 1 - EATON (HOPB-lELL) .FURNACE CHARCOAL WOODS 
Gommon Name Genys-Specjes Provenience Comments 
1. Hard maple Acer saccharum Zone A ,10-20 cms Zone A is the furnace casting 
floor area 
2. American elm Ulmus Americana Slag slope, 40-60 
cms 
3. Hop hornbeam Ostrya virginiana Feature 18 Feature 18 - a lqrge pile of 
charcoal immediately adjacent 
to and abutting the furnace 
4. Aspen Populus sp. Feature 18 
5. Red oak Quercus borealis Slag slope, level 7 Not found above level 7 
~ 6. White oak Quercus alba Slag slope, level 7 Some also found with Feature 18 ~ 
00 
7. Yellow poplar Liriodendron Zone B, 0-20 cm. Zone B is the area of the blowing 
tulipifera shed, downslope from the furnace 
8. Shagbark hickory Carya ovata Zone C, 25-35 cm. Zone C is the furnace tipple or 
Sla~10pe, 100-125 charging area 9. Slippery elm Ulmus fulva cm. 
10. Beech Fagus grandifolia Zone C, 20-25 cm. Also found in casting floor area 
0-20 cm. 
11. Ash Fraxinus Spa Slag slope, level 3 
12. Sycamore Platanus occidentalis Zone A, Feature 4 Feature 4 was a con8lo~eration 
of poorly cooked iron and 
impurities awaiting remelt. 
'I 
TABLE 2 - EATON CHARCOAL ANALYSIS, % 
Specimen* Ash Volatile Matter Sulfur Fixed Carbon Moisture 
1 1. 94 42.52 0.02 50.00 5.52 
2 2.18 44.58 0.01 48.22 5.01 
3 7.30 42.50 0.01 43.79 6.40 
4 6.24 40.02 (L 02 47.37 ·6.35 
Means: x = 4.42 x = 42.46 x = 0.015 x = 47.35 x = 5.82 
* All specimens were taken from various depths between 10-35 cm, at the 
furnace tipple or charging ~one. 
Specimens ~]ere not identified as to species. 
, 
TABLE 3 - AVERAGE lL~ALYSES OF VARIOUS WOOD CHARCOALS, %* 
Wood Ash Volatile Hatter Fixed Carbon Moisture 
Fine 0.87 4.46 89.52 5.15 
Ash 1.15 5.63 89.19 4.03 
Spruce 0.92 6.08 87.25 5.77 
Birch 0.65 7.17 86.50 5.61 
Willow 3.80 4.23 86.04 5.93 
Fir 1. 58 19.30 73.60 5.52 
Alder 3.70 8.40 81.50 6.40 
I-' 
N 
0 
Means: x = 1.81 x ... 7.90 x .. 84.75 x CI 5.49 
* (After Forsythe 1922) 
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A TAXONOMY FOR SQUARE CUT NAILS 
by 
Donna L. Benson 
71 Stanridge Road 
Chagrin Falls, Ohio 44022 
INTRODUCTION: 
TAXONOMY IN PREHISTORIC ARCHAEOLOGY 
The concept of taxonomy is implicit in scientific work. It is necessary 
to create a system by which the interrelationships between items in a class 
may be discussed before it becomes possible to discuss the relationships be-
tween the various classes. Taxonomy may be viewed as one of the cornerstones 
of any discipline. For archaeology, one of the first taxonomies was pre-
dicted upon chronology; in particular, on this concept as it had been developed 
by the uniformitarian geologists of the nineteenth century. Much of the early 
work in prehistoric archaeology was oriented towards the measurement and classi-
fication of time, with an emphasis on establishing chronological sequences for 
the different areas of the world. Towards this end work was conducted with the 
aim of developing reliable dating techniques. Chronology was viewed not as 
an end in and of itself, but rather as one means by which cultural process 
could be elucidated (Willey and Sabloff 1974: 88). 
Seriation may be considered the first step in the , development of chrono-
logical taxonomic system in archaeology. The simplest definition of seriation 
states that it " ... is the arrangement of phenomena into series by some 
consistent principle of ordering" (Willey and Sabloff 1974: 98). It is pre-
dicated on the principle of placing archaeological artifacts into categories 
based on their perceived similarities and differences. Within this system 
two basic methods have been developed. The first assumes some kind of in-
evitable order of cultural change through time (Willey and Sabloff 1974: 99). 
An example of this type of a system may be found in the work of Christian 
Thomsen at the Danish National Museum: he " ... arranged the collections by 
classifying them into three ages of Stone, Bronze, and Iron on the basis of 
the material used in making weapons and implements. He claimed that the 
classification represented three chronologically successive ages" (Daniel 
1971: 81). In essence, both an attempt at systematic classification by means 
of artifact attributes and an attempt to establish a chronological sequence 
were embodied in Thomsen's Three Age System (Willey and Sabloff 1974: 99; 
Daniel 1971: 249). 
The second method of seriation assumes that " ... the data units--the 
archaeological objects, groups of objects or features of objects--are arranged 
in series in accordance with their similarities, one to another; like is 
placed closest to like" (Willey and Sabloff 1974:99). Since its inceotion, 
this method has become virtually synonomous with seriation in archaeology 
(Willey and Sablott 1974:99). 
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Work on the development and refinement of the principles of seriation 
continued through the nineteenth century. By the end of that century these 
principles had become formalized in a theoretical structure such that they 
were easily applicable to a variety of situations. One example of this may 
be seen in the work of Sir Flinders Petrie on Egyptian grave lots. 
In his work Petrie developed a number of concepts which were fundamental 
both to the theory of seriation and to the theory of typology. For example, 
he stated that an artifact represented a means by which archaeological data 
could be ordered through time. Because these artifacts formed an integral 
part of the cultural complex. they could communicate certain information 
about that complex. However. Petrie found that not all artifacts were equally 
useful for this purpose: nor were all artifacts equal. That is. Petrie felt 
that certain artifacts. and even certain portions of these artifacts. carried 
messages of greater impact than did other portions. He stated that these 
artifacts could carry several different messages; for instance. they might 
be suggestive of certain stylistic groups. These groups might convey infor-
mation of a historic nature. Or they might have a chronological element by 
which a series of artifacts could be ordered temporally. They ~ight be able. 
through implication. to convey information about the idological realm of the 
society of which they were part (Petrie 1899: 295-301). 
However. neither Petrie nor his fellow workers were able to consider fully 
the implications of artifacts being indicative of cultural process. Perhaps 
this is because process cannot be considered without an adequate chronological 
framework. Here is where the greatest contribution of Petrie and his co-
workers lay: they were able to establish a chronological yardstick by which 
this material could be ordered. Once the artifactual material was ordered 
temporally it becam~ possible to consider other problems, and potentially, 
other methodologies. One such alternative is that of typological ordering. 
Some of the early attempts at cultural typology were constructed with 
material derived from ethnographic accounts of newly discovered primitive 
societies. European archaeologists drew on this material as a means by which 
the Paleolithic societies could be ordered. For example. A~ Morlot noted 
that 
to understand the past ages of our species, we must first 
begin by examining its present state. following man wherever 
he has crossed the waters and set his foot upon dry land ... 
We thus make ourselves acquainted with the different degrees 
of civilization, ranging from the highest summit of modern 
development to the most abject state. hardly surpassing that 
of the brute. By that means Ethnology supplies us with what 
may be called a contemporaneous scale of development, the 
stages of which are more or less fixed and invariable; whilst 
Archaeology traces a scale of successive development, with one 
moveable stage passing generally along the whole line .... 
In following out the principles above laid down, the Scandina-
vaian savants have succeeded in unravelling the leading fea-
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ture in the progress of pre-historical European civilization, 
and in distinguishing three principle eras which they have 
called the Stone Age, the Bronze Age and the Iron Age (Daniel 
1974: 104-105). 
Once these larger, rather homogeneous categories were established by indi-
viduals such as Morlot and LubbocK, work could beqin .on the establishment 
of finer gradiations within each of these categories. 
At first this too was conducted with the aim of establishing a firmer 
chronological sequence in Europe. But by the beginning of this century, 
archaeologists had begun the examination and evaluation of the question of 
the significance of variation within some of the larger classes. The result 
was that the first questions pertaining to the nature of types, and indirectly, 
of typology, 'I/ere asked. Yet the results of such questioning would not be 
realized for some years. Rather, during this period classification remained 
essentially at the level of descriptive taxonomy. Here 
the diagnostic attributes or modes which were selected for 
definition of artifact types were chosen for what they indi-
cated about the intrinsic nature of those artifacts. Beyond 
this, the goals of the typology were not stated. It was 
enough that the data of prehistory were being treated systema-
tically. perhaps for a purpose no more philosophically pro-
found than the arrangement of items in a museum case (Willey 
and Sablott 1974: 106). 
During this period the concept of chronology. which had been ignored 
since the work of Petrie. was re-introduced into data analysis: this may be 
attributed to the ' concomitant discovery by archaeologists that more finely 
detailed and more formally defined typologies were necessary to plot their 
material properly on time charts. It was at this point that the concept of 
a 'historical' type first emerged. This concept was further amplified when 
the concepts of context and function began to be considered as relevant to 
data analysis as was the chronological element. It was at this juncture in 
the nineteen-forties that different approaches to artifact classification 
began to emerge (I~illey and Sabloff 1974: 106). 
The work of James Ford is one of the better examples of the use of the 
historical type. In essence, Ford adopted Petrie's theories into his typo-
logical scheme with some refinements. For Ford. the type concept represented 
the basic conceptual tool of cultural research. He felt that because these 
types are not inherent in the artifacts. there exists the possibility of dis-
covering them through the application of competent methodologies: by these 
means types could be imposed on the artifacts which would allow the elucida-
tion of chronological and cultural data. But for Ford, as for Petrie, both 
the chronological (temporal) and spatial aspects must be elucidated before 
the typological scheme could be constructed. Ford considered this type con-
cept as but one method by which cultural history could be reconstructed in 
time and through space: it was only after such history had been outlined 
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that various other methods of classification became possible. These other 
methods could be used to·measure the different facets of culture, in particu-
lar as it had changed through time (Ford 1954: 42-53). 
For Ford, the type was conceived of as having a rather narrow and speci-
fic purpose. If these types II ... were not 'useful' in effecting chrono-
logical separations in the material they were considered essentially worth-
less--little more than sterile exercises in description ll (Willey and Sabloff 
1974: 142). 
Once the goals of archaeology were broadened to include the concepts of 
function and context as well as chronology, it was found that the artifacts 
carried another set of messages. It was at this juncture that the concept 
of 'analytical' types emerged. It was felt that these types were expressions 
of the 'ideal' types which had been carried in the minds of the original 
makers and users. IIHere the emphasis was on attributes, or modes, rather 
than on the artifacts themselves, and it was an archaeological attempt to 
analyze the procedures and intent of aboriginal manufacture" (Willey and 
Sabloff 1974: 110). 
Irving Rouse may be credited with one of the first well-defined, des-
criptive systems of typology; a system which was built on the concept of the 
analytical type. For example, Rouse felt that attributes and modes may be 
found at the lower levels of this typological system. A mode is " ... anv 
standard, concept or custom which governs the behavior of the artisans of a 
community, which they hand down from generation to generation and which may 
spread from community to community over considerable distances" (Rouse 1960: 
109). For Rouse, these modes and their constituent attributes form the basis 
of analytical classification. Classification " ... focuses on these attri-
butes and, through them, attempts to get at the standards, concepts, and 
customs themselves. In effect, it attempts to read such modes out of the 
artifacts" (Rouse 1960: 109). 
Analytical classification, as outlined by Rouse, attempted to separate 
out those modes which were cultural and to exclude those which were purely 
biological, chemical or physical in nature. The cultural modes form the 
natural unit of study; as such, they are inherent in the artifacts. Types, 
however, which consists of selected modes, are imposed on the artifacts; for 
this reason, they form arbitrary units of study (Rouse 1960: 318). 
Rouse, as did Petrie, found that several different messages may be de-
rived from the analysis of these modes and types. For instance, they may 
carry .information about the culture of the group in which they were manufac-
tured. They may carry a chronological message; that is, various cultural 
periods may be elucidated by means of this form of analysis. These modes 
or types may be indicative of the cultural distribution of the society under 
study .. Or they may be indicative of the process of cultural change through 
time (Rouse 1960: 319-320). 
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During the late nineteen-fifties archaeologist came to differences over 
the implied merits of the "imposed" types as compared to the "discovered" or 
"analytical" types; this was materialized in the literature via the Ford-
Spaulding debate. This debate had its origin in the presentation of Ford's 
typological system: "although Ford had not pressed his opinion that types 
were imposed or created by the archaeologists--in effect arbitrary units 
sliced out of the reality of the continuum of evolutionary change--there was 
just enough of this philosophy ... to provoke a highly negative reaction 
from Spaulding" (Willey and Sabloff 1974: 144). 
Spaulding, in his reply to Ford, proposed instead that culture did not 
evolve as an even, constant flow but that it rather was characterized by 
clusterings of irregularities, by sudden spurts and relatively static periods. 
These clusterings could be discovered by statistical analysis. By means of 
this analysis the manner in which these various modes or traits were asso-
ciated could be elucidated. For Spaulding, these types possessed a reality 
which could convey a great deal more information about human behavior and 
about cultural change than could those types which were purported to be 
arbitrary segments sliced out of the continuum of a uniform cultural evolu-
tion (Spaulding 1953a: 305-313). 
The bitter exchanges which occurred between Ford and Spaulding following 
the publication of the latter's article were carried in several journals. For 
example, Ford noted that he has " ... somewhat more uncertain that Spaulding 
that . nature has provided us with a world filled with packaged facts and 
truths that may be discovered and digested like Easter eggs hidden on a lawn" 
(Ford 1954b: 109). Spaulding, in one of his replies, noted that he 
... would like to make the malicious observation that the pottery 
attribute combinations used in site-to-site comparison by Ford fail 
to disclose ultimate significance in precisely the same fashion and 
to the same degree as do the attribute clusters, and to query Ford 
as to whether or not the binomial southeastern pottery types should 
be abandoned forthwith on the grounds that they disregard basic 
cultural theory (Spaulding 1953b: 392-393). 
And so the exchange continued, with a number of archeologists eventually 
taking one side or another. 
But there was more to this argument than what appeared on the surface: 
"what was also being argued--although this did not surface as such--was the 
basic purpose of the typology and the classification" (Hilley and Sabloff 
1974: 144). If chronological ordering was the major purpose, then Ford's 
"imposed" or "designed" types were sufficient. But if in addition to 
chronological control the objectives included a consideration of cultural 
function and context, then it would appear that Spaulding's statistically 
discovered types were more appropriate. In short, what was involved was 
that "beyond these considerations lay the question of which kind or types 
was more suited to the elucidation of culture change or process" (t~illey 
and Sabloff 1974: 144). 
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By the nineteen-sixties this debate had receded: it was replaced by 
one which was joined by those who favored an "analytical" or "model" approach. 
Both of these "schools" conceived of types as models that 
once existed in the minds of makers and users of the objects 
concerned, and, as such, both kinds of types were suited to 
contextual and functional problems in addition to their chrono-
logical purpose. The question now became which approach was 
more effectively designed to study cultural change (Willey and 
Sabloff 1974: 145). 
The choice depended largely on what kind of change and what degree of change 
one was attempting to delineate. 
Recently Dunnel, working within the framework of the analytical type, 
has offered a multi-level typological scheme by which information both at 
the level of the artifact and at the level of cultural process may be eluci-
dated. 
He begins by stating that classification is a more structured activity 
than is typological analysis as here presented. He says that there are two 
different types of classification: these differ from one another in terms 
of the relationships between the classes, and therefore, in the structure of 
the classification itself. "In the first, paradigmatic classification, the 
classes are defined by means of unordered, unweighted, dimensional features; 
while in the second, taxonomic classification, classes are defined by seri-
ally ordered, weighted, non-dimensional features" (Dunnel 1971: 84). 
Dunnell proceeds to define those units which form his classsificatory 
system. At the lowest level is the mode, which may be defined analytically 
as " ... an intuitive cultural class of attributes of discrete objects" 
(Dunnel 1971: 156). Modes are basic to this system as they form the level 
at which the classificatory process begins. It is here in this definition 
of the mode that Dunnel has drawn most heavily on the work of Rouse. 
At the next level is the type which may be defined as " ... a paradig-
matic class of discrete objects defined by modes" (Dunnell 1971: 157). Types 
may be used to define the units which occur at the next higher level. Here 
a type may be redefined as " ... classes whose significata consists of sets 
of modes stating the necessary and sufficient conditions of memberships" 
(Dunnel 1971: 158). Types here serve first at an intermediary level as 
analytical units from which synthetic units may be derived at the next higher 
level (Dunnel 1971: 158). Because the modes from which the types are con-
structed are cultural, the type become cultural. And because these types 
are cultural, a bridge may be constructed by which one may logically move 
from the discussion of artifact types at an artifactual level to a discus-
sion of the role of these artifact types in the larger cultural system. 
This step has been omitted in most of the previous work reviewed; this raises 
questions about the methods employed by which these various authors were able 
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to move from the level of the artifact to the level of cultural process-- . 
a question which, incidentally, does not appear to be recognized or discussed. 
To review the discussion so far, it may be noted that several basic 
points have emerged in the work of prehistorians on the problem of taxonomy. 
The first, and perhaps most basic point, is that of the distinction between 
classification and typology. Classification may be considered "as a broad 
term referring to the general process of ordering materlals or concepts by 
placing them in groups or classes" (Watson, LeBlanc and Redman 1971: 126). 
Typology "is a much more specific process whereby empirically verifiable 
units--types--are derived, which are basic to future analysis" (Watson, 
LeBlanc and Redman 1971: 126). While these definitions differ from Dunnel's 
work, cited earlier, it is here considered necessary to place a more re-
strictive definition on typology and a less restrictive definition on classi-
fication. 
A second basic point may be derived from the Ford-Spaulding Debate: 
this being that any particular attributes which are chosen to define a type 
may be arbitrary in that they are selected from an immensely large pool of 
potential attributes. But once these are chosen, they may be empirically 
tested in order to determine the significance or validity of these types 
(Watson, LeBlanc and Redman 1971: 127). 
A type may be seen as the result of two or more attributes which occur 
in a non-random fashion. This concept " ... implies that there exists a 
relationship between two or more attributes which is meanlngful in its own 
right and is more than just the common occurrence of attributes" (Hatson, 
LeBlanc and Redman 1971: 127). 
A type has two levels of meaning. At the analytical level, a type may 
be loosely defined as being comprised of classes of artifacts which are de-
fined by their constituent modes. At the synthetic level a much more re-
strictive definition is possible in which types are comprised of classes 
whose significata are defined by modes whicR state the necessary and suf-
ficient conditions of membership (Dunnel 1971: 157-158). It becomes possi-
ble to move from this second level of artifact analysis to the level of the 
analysis of patterned cultural behavior. 
It has been noted previously that there are two basic approaches to 
taxanomic analysis: These are represented by Ford's "imposed" and Rouse's 
"discovered" types. Another \'lay in which the difference between these 
approaches may be summed is as the differences between nomothetic and poly-
thetic sets. A set may be said to be nomothetic " ... if each individual 
possesses a large but unspecified number of attributes of the aggregate, 
if each attribute is possessed by large numbers of these individuals and 
no single attribute is both sufficient and necessary to the aggregate mem-
bership" (Clarke 1968: 42). A nomothetic set may be equated with the con-
cept of the type being inherent in the artifacts: the logic here being 
that there is a finite and mutually exclusive set of attributes by which 
the various types may be defined. Polythetic sets may be equated with the 
concept of the type being imposed on the artifacts: the logic here being 
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that there is a large set of attibutes from which the modes by which the 
type is defined may be chosen. Here, no one attribute is necessary for 
membership; rather, the possession of a certain number of these attributes 
is sufficient for aggregate membership. In brief, this may be seen as an 
alternative manner by which the taxonomic theories which structure typolo-
gical analysis may be viewed. 
A final point is that the process of artifact analysis may be viewed 
as a multi-level process. At the lower levels are fieldwork and taxonomic 
procedures. At the higher stages are found the explanation and elucidation 
of cultural history or cultural process: analysis at this level is made 
possible by the work conducted at the lower levels. 
Briefly, a more explicit example of such a multi-level theoretical 
scheme may be found in the work in Willey and Phillips (1958). Here, at 
the lowest level is placed fieldwork and data collection. At the next level 
they place taxonomic endeavors. At their third and final level they place 
explanation of socio-cultural process (Willey and Phillips 1958: 4). A 
fourth level which might be added here is that in which the archaeological 
data is integrated into the context of the social, economic and demographic 
spheres of human endeavor in order to further elucidate cultural process and 
cultural behavior. 
In brief, the above fusion of ideas may serve as the outline by which 
classification and taxonomic analysis of artifacts may be conducted. With 
these concepts in mind, it is now possible to examine the work of historic 
archa.eologists on taxonomic analysis. 
TAXONOMY IN HISTORICAL ARCHAEOLOGY 
It may be noted in the current literature that there appears to be a 
split among historical archaeologists. It would seem that one group favors 
either of the research strategies detailed previously: that is, this group 
would appear to advocate rather rigorous, multi-level research strategies. 
For South, 
. the archaeologist is concerned with the recovery of his 
data under controlled conditions from the matrix of the site 
he is investigating, arranging the data through typology and 
taxonomy relative to existing contextual relationships and deter-
mining their dimensions in time and space. The historical archaeo-
logists utilizes historical reference sources in this search for 
clues to the understanding and interpretation of patterned human 
behavior, as well as idosyncratic behavior as reflected in the 
artifacts and other cultural remains of the communities and 
individuals he is studying (South 1967: 51). 
For the second group however, such research strategies would appear to 
be the "poison in the pudding"; that is, this group advocates the description 
of the material remains of European culture to the extent that theoretical 
concerns are excluded. For this group historical archaeology has been de-
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fined simply as "the study of the material manifestation of the expansion 
of European culture into the non-European world starting in the 15th century 
and ending with industrialization or the present. depending on local condi-
tions" (Schuyler 1970: 84). 
In brief. there would appear to be a trend towards factionalization in 
terms of the theoretical orientation in the field of historical archaeology. 
On the one hand. there are those who practice what may be termed "particu-
laristic" archaeology. Here 
particularistic archaeology (pertaining to one person. thing. 
group. class. event. etc.--special. not general) emphasizes 
individualistic analysis and synthesis. The paradigm (idea set) 
is idographic (intensive study of an individual case) and particu-
laristic (often characterized by an antinomothetic stance against 
the search for general laws) (South 1977: 8). 
These individuals are content to stay at the lowest level in the theoretical 
heirarchy outlined previously. On the other hand, there are those individuals 
who are not content with mere description of artifacts. but rather combine 
this with taxonomic procedures in an attempt to derive meaningful statements 
about cultural process and change. The former position is most often--but 
not always--associated with the historians in this field: this group advo-
cates that historical archaeology should serve as the "handmaiden of history". 
For these individuals. historical archaeology would appear to serve no other 
function than to fill and/or illuminate the gaps in the written, historical 
record. The second group is most often--but not always--associated with those 
individuals who are anthropologically oriented. This group advocates that 
historic sites archaeologists should actively engage in nomo-
thetic studies aimed at the specification of general propositions 
amenable to testing regarding (a) the processes responsible for 
the formation of the archaeological record and (b) the processes 
responsible for change and diversification in human lifeways 
(Binford 1972: 123). 
However. members of both groups would agree that there is one aspect of 
this field which offers unique possibilities for the study of various aspects 
of patterned human behavior: this being the availability of historical 
records. Here archaeological evidence is combined with the data from his-
torical documents to provide information of feedback value in the study of 
cultural behavior and processes at both an individual and at a societal level. 
This combination of data provides a wealth of information which is not usually 
available to prehistoric archaeologists: the potential for use of this data 
has numerous ramifications at the theoretical as well as at the methodological 
levels. But. while work on the descriptive portions of this field have been 
remarkably thorough. there has been surprisingly little accomplished on the 
development of these theoretical and methodological aspects. 
One example of an area in which the theoretical and methodological devel-
opment has been quite weak is that of taxonomic analysis. For example. Clyde 
Dollar has offered some "thoughts" on these problems in historical archaeology. 
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He begins his paper by offering definitions of the terms he would be using. 
Here, typology was defi ned ". . . as the process of a rrangi ng into groups 
those artifacts with a significant similarity of observable physical charac-
teristics: (Dollar 1967: 7). Compare this with the definition given earJier 
in which typology is considered as a process by which empirically verifiable 
units are elucidated (Watson, LeBlanc and Redman 1971: 126). Dollar defines 
seriation" ... as the process of arranging these typological groups into 
certain patterns or orders in an attempt to determine temporal sequences or 
relationships" (Dollar 1967: 7). Again, compare this with the definition 
given earlier in which seriation is seen simply" ... as the arrangement of 
some phenomena into series by some consistent principle of ordering (Willey 
and Sabloff 1974: 98). 
It would seem that Dollar has inverted the definitions of seriation and 
of typology--or, as he states later in the paper, "redefined" these terms. 
Perhaps this is one reason why he encounters difficulty in applying these 
methodologies to his data. But there is a further difficulty here: as out-
lined here, seriation is a purely descriptive process. Dollar, however, feels 
that seriation may be equated with dating techniques. 
Dollar seems to object to the proposition that all observed 
variability is referable to cultural change or differentiation, 
an assumption which must be made if a scale of differences is 
equated with time. I think that Dollar would find very few 
anthropologists anxious to defend that proposition, and in fact 
the heyday of seriation used in this manner has been over in 
American Archaeology for at least ten years (Binford 1971: 121). 
Dollar proceeds in his article to attack the applicability of these 
"extended" techniques of analysis to data from historic sites. He feels that 
taxonomic analysis has little use in historical arGheology and that any attempt 
at the higher levels.of analysis has even less value. His position is essen-
tially that characterized earlier for those who practice particularistic 
archaeology. For example, Dollar states that 
... while typological processes, in general, can be applied to 
any given body of historical site artifacts with a specific 
spatial and temporal limit (since this is only a grouping of 
artifacts based on similar or like observable physical charac-
teristics historical "validity" as such is not a consideration). 
seriation processes, or the attempts to derive temporal data from 
within a typological pattern of historical site artifacts, have 
not as yet been proven to produce totally non-distorted historical 
data and therefore must not be used in the construction of histori-
cal hypotheses--unless of course, externally known data can be 
used as corroborative evidence (Dollar 1971: 15). 
In brief, it would appear that Dollar's work suffers from shortcomings 
on several levels. To begin with, there are problems both with his reversal 
of the definitions of typology and seriation, and with his attempt to inject 
a chronological note into typological analysis. A more serious shortcoming 
would appear to be Dollar's willingness to stop work at the lower levels of 
analysis: that is, he would appear content to restrict himself to fieldwork, 
132 
A Taxonomy for Square Cut Nails - Benson 
and to the description of the materials so recovered. But he appears most 
reluctant to attempt any evaluation of his data in terms of cultural process 
or behavior. This fault may most probably be traced back to his weakly 
developed theory of taxonomic analysis. Dollar's work, while commendable as 
a beginning on the methodological problems of taxonomic analysis, is seriously 
deficient in the development of the theoretical problems associated with such 
analysis. 
Several individuals, in commenting on Dollar's work, have offered their 
observations on the role and development of taxonomic analysis in historical 
archaeology. In general, however, there has been a noticeable absence of 
programatic statements for the development or application of such taxonomic 
analysis. 
For example, Cleland and Fitting have noted that,one problem with his-
torical archaeology, particularly as exemplified by Dollar's work, is that 
lithe reluctance to adopt a classification process based on the discrete attri-
butes of artifacts and to use sophisticated analytical techniques in classifi-
cation has led to the appearance of a cult based on the "mystique of expertise" 
(Cleland and Fitting 1967: 130). A mystique which, incidentally, appears 
qrounded in the intuitive approach to typological analysis. Instead, the 
authors advocate that artifact description whould lead to a classificatory 
system which is not only well-defined but which also accounts for variation 
in terms of stylistic, functional or structural realities (Cleland and Fitting 
1967: 134). These authors are unusual in that they advocate not only arti-
fact description but also the explanation of cultural variability and change. 
They do not, however, offer any means by which this might be effected. 
Others, in commenting on Dollar's work, have seemed more concerned with 
the descriptive aspects of taxonomic analysis. For example, South feels that 
the concern with changing forms in time and space through 
archaeological methods woven with the specific information 
of history, is a major challenge to historical archaeology 
at this particular time. Through the recovery of artifacts 
in matrix within dated sites, we have contextual relationships 
between artifact types representing a span of time, the boun-
daries of which can be relatively assigned through comparative 
archaeology and historical research (South 1972: 45). 
His focus is on the development of a well-defined seriation system by which 
material recovered from various sites may be dated. This approach is similar 
to that of Petrie's in that in both cases it has been suggested that the devel-
opment of an adequate chronology is needed before one can discuss cultural 
process. But for historic archaeology the situation is somewhat different 
in that at least a partial chronology exists for some classes of artifacts in 
the literature whereas Petrie and his co-workers had no such reference sources 
available to them. 
Edward Jelks, in commenting on Dollar's paper, has expressed a view 
which is perhaps most closely associated with that of the anthropologically 
oriented archaeologists. For example, he feels that both typology and seria-
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tion 
... are comparative, statistical methods designed to order 
the observations made in the field into units representative 
of the culture of whatever people or peoples occupied the site 
or sites being studied. They are used at several levels of 
abstraction~ but never (as with field techniques) at the level 
of observation (Jelks 1967: 82). 
Jelks, in this brief comment, appear to be almost singular in this advoca-
tion of a multi-level research strategy: it is unfortunate that he did not 
offer a program by which this could be operationalized. 
Lyle Stone's work on typology is one exception to the general lack of 
programatic statements in this field. Stone has based his work on the princi-
ples of biological taxonomy and on quantitative analysis as these are generally 
applied in the classification of prehistoric archaeological remains (Stone 
1970a: 706). "This approach is based on a formally structured taxonomy termed 
'formal classification' which ... may be defined as the hierarchial ranking 
of formal properties on the basis of their relative importance" (Stone 1970b: 
4) . 
Stone predicated his work on two interrelated views: the first is that 
any classification on historic artifacts needs must be based on the observed 
physical properties of that artifact--regardless of any presumed analytical 
or cultural significance of these properties. The second view is that classi-
fication is an analytical tool which is useful for the elucidation of the 
signi-ficance of variation- within the spatial, temporal and formal dimensions 
of a site. As such, these attributes need not conform or correspond to the 
differences which would be recognized by the society which produced them 
(Stone 1970b: 4). 
Stone's scheme appears reminiscent of Ford's "imposed" artifact type, 
but with an attempt to incorporate functional and contextual concepts. Stone 
has not been content to stop at the descriptive level, but rather has made 
an effort to combine statistical techniques with an attempt to derive infor-
mation about the cultural history involved in that artifact, particularly as 
it relates to the society which produced it. In brief, his work is in line 
with the aims of those who, during the nineteen-fifties, held to the concept 
of the "imposed" artifact type: that is, what Stone has proposed is an elabo-
rate scheme for deriving chronological and/or seriational information form a 
set of historic artifacts. For these purposes this programatic scheme would 
appear to be more than adequate. 
From this short review of the current literature on taxonomic analysis 
in historical archaeology it has become apparent that there are two differing 
views which in turn are reflected in differing research strategies. On the 
one hand are those individuals who feel that anthropological techniques are 
the bane of their collective existence: that field research and their con-
comitant publications should be restricted to an adequate description of the 
material recovered--with perhaps an occasional stab being taken at the estab-
lishment of firmer chronology. On the other hand are those individuals who 
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hold that the goals of archaeology are not simply the recovery and description 
of the artifacts in and of themselves; rather, the goals should encompass the 
various methods at varying levels of analysis by which meaningful statements 
may be made about cultural process. Lastly, there is a minority who hold 
that such incipient factionalism between these two groups is not conducive to 
the establishment of a rigorous discipline. As an alternative to this fac-
tionalization, they suggest that historical archaeology is 
a field which requires the co-operation of a number of sub-
disciplines. We argue that the field and laboratory methodo-
logy employed by historic site archaeologists should be objec-
tive and rigorous and finally that anthropological and historic 
phases of research are not only compatible but are complementary 
and necessary in the understanding of any particular site (Cleland 
and Fitting 1967: 131). 
There is, however, a noticeable absence of a rigorous taxonomic scheme 
in historic archaeology such as that synthesized earlier from the work of 
Dunnel and Watson, LeBland and Redman. This system will now be applied to a 
specific class of historic artifacts in an attempt to demonstrate the applica-
bility to historic artifacts. The class here chosen is one which has been 
traditionally neglected in historic archaeology: this being square cut common 
nails. 
A PROPOSED TYPOLOGY FOR SQUARE CUT, COMMON NAILS 
Traditionally, square cut nails have been used on historic sites for 
chronological purposes. But other information of social, economic and per-
haps demographic import may be derived from these nails. Because of these 
potentials, both a brief history and a multi-level analysis of cut nails 
will be presented. 
It is hard to overemphasize the importance of the invention of the 
square cut nails. For example 
they replaced an ancient and widespread handcraft: that of 
making wrought nails; they ushered ina whole series of new 
machines for their manufacture; they effected corollary changes 
in the iron industry; and they made available for the first 
time a truly inexpensive means of joining wood in construction 
(Fontana and Greenleaf 1962: 44). 
The history of the development of the square cut nails is ultimately bound 
up with the economic, social and demographic changes which this country has 
undergone since its inception. 
During the first centuries in this country nails were quite a scarce 
item as the majority of them had to be imported from Britain. "In 1664 for 
example, James Claypoole (recently arrived in Philadelphia from London) 
wrote to a London merchant as follows: "send me no window glass nor lead, 
but Iron is much wanted, and nayls very much vizt 6d 8d and lOd a Tunn of 
each sort would quickly sell, I conclude" (Nelson 1968: 2). This scarcity 
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is further reflected by a statute enacted in colonial Virginia in 1645 which 
prohibited the burning of old building for their nails (Nelson 1968: 1). 
During the Revolution this scarcity began to ease as America became less 
dependent on the importing of nails and more dependent on local sources for 
their manufacture. For example, a typical nailery of the 1770's was one such 
as that operated by John Little of Philadelphia. "His manuscript 'Account 
of Smiths and Nailors Work .. " includes a variety of things like kettles, 
chains, tools, etc., but primarily covers the manufacture of nails in sizes 
varying from 3d to 30d" (Nelson 1968: 2). Still, the manufacture of wrought 
nails may be seen as a basic part of the repertoire of individual families 
as well as the village blacksmith during the early years of this country, par-
ticularly in the frontier areas. 
While authorship for the initial invention and specific improvements 
which were involved in the development of the square cut nail remain to a 
large extent anonymous, the names of several individuals who contributed to 
this process have survived. One such individual is Jeremiah Wilkson. Be-
cause he found the price of the tacks used to manufacture cards (for carding 
wool) prohibitingly high, he began the manufacture of his own from a sheet 
of cold iron; they were headed in a vise. His predicament, incidentally, 
was brought on by the beginning of the Revolutionary War and by the cessation 
of nail imports from Britain (Fontana and Greenleaf 1962: 44-45). 
From here it was but one step to the use of Wilkson's method for pro-
ducing large quantitites of nails by machine: it was from this point that 
the American nail industry rapidly developed. Between 1790 and 1825 machines 
to cut or head nails, or to do both, were the subject of some one-hundred and 
twenty patents (Fontana and Greenleaf 1962: 45). The nails produced by these 
early machines were only generally standardized in ,terms of length, width 
and head-shape; still, these nails proved superior to wrought nails for the 
majority of construction purposes. 
Nail manufacture, particularly before 1825, was a way of life for the 
majority of households in this country. On the frontier, and even in the 
more heavily settled, urbanized areas, the manufacture of hand-wrought nails 
continued to be one occupation which was shared with the village blacksmith: 
homesteader and plantation owners alike had occasion to turn their hand to 
this art. During the period between 1794 and 1796, for example, Jefferson 
produced hand wrought nails for use on his plantation. In 1796 he purchased 
one of the early machines; he manufactured nails for sale until 1823. His 
interest in this endeavor is evidenced from one of his letters in which he 
wrote that: "I am myself a nailmaker ... my new trade is to me in this 
country what an additional title of nobility or the ensigns of a new order 
are in Europe" (Nelson 1968: 5-7). 
By the 1830's the sizing and manufacture of nails had become standard-
ized: the period between 1850 and 1888 is when this industry reached its 
heyday. For example, sixty-two naileriers were officially enumerated in the 
Tenth Census of 1880. "They represented $3,877,805 capital investment of 
which $3,312,602 could be accounted for in material, and turned out a product 
worth $5,629,240. They paid out $1,255,171 in wages to their 2,011 male, 
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519 female and 380 children (under 16 years old) employee ll (Fontana and 
Greenleaf 1962: 47). 
Yet square cut nails remain one of the most neglected classes of his-
toric artifacts. Because they appear on most nineteenth-century sites--
often in quite a large number--they create a quandry for the archaeologist. 
He knows that the nails could yield useful information, but 
is confronted with a pile of small lengths of ~ron, variously 
bent, broken, and twisted, covered with an encrustation of 
rust and adhering soil often thick enough to completely dis-
tort their original shape and he does not have the time or 
money to have each nail carefully cleaned, keeping important 
evidence, and cataloged by experts who know nails, especially 
old ones (Larrabee 1967: 72). 
All too often this dilemna, whether it be in the laboratory or in the 
literature, is resolved simply by ignoring the nails completely. South 
recently encountered this problem: at the time he was working on a research 
problem and needed material from another site not excavated by himself to 
test his hypothesis. He chose the Signal Hill site in Newfoundland. To 
his distress, he found no mention of square cut nails in the final report 
on this site. liOn checking with the curators of the artifacts from Signal 
Hill it was learned that there were indeed nails there, several boxes of 
them, but they had never been cataloged or counted II (South 1977: 115). 
This attitude, regretably, is all too common among historic archaeologists 
today. In point of fact, in the majority of site reports, when nails are 
mentioned at all they are usually summed in a three or four line paragraph 
and then completely dismissed (see, for example, Brose ~967; Cotter, 1968; 
Stone 1872; among others). 
It has been noted previously in reviewing the \o'lOrk done on taxonomy in 
prehistoric archaeology, that construction of a typological system must 
often wait until an adequate chronological or seriational system has been 
devised for some attribute of that particular class of artifacts. This 
step has been effected in the work of Fontana and Greenleaf (1962) on 
square cut nails. Theoretically, it should be possible to construct a 
typological system for cut nails. Ideally the modes would be expected to 
include a uniform head size, presence or absence of beveling on the shank, 
the cross-sectional shape of the point and a certain set of standardized 
sizes (i.e . , the penny system). This typology would be nomothetic in 
nature, with all of the specimens fitting neatly into their assigned pigeon-
holes. 
Unfortunately, the reality of the situation (at least for the Ohio area 
during the nineteenth century) does not conform to this rather simplistic 
picture. Rather, the picture which emerges suggests that a complex array 
of factors contributed to a lack of standardization, particularly in those 
IIstandardized" nails produced after 1830. The following is an attempt to 
develop a tentative typology by which these factors may be more adequately 
handled. 
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The nails used for this typological scheme were recovered from the 
Hale Farm site in Bath, Ohio under the supervision of Dr. David Brose in 
1971. A total of fourteen-hundred nails were recovered; of these one-
hundred and fifty-eight were identifiable as to type and date of manufacture. 
The largest percentage of this sample was comprised of commOR cut nails 
manufactured after 1830. It was therefore decided to utilize these nails 
as the basis for the proposed typological scheme (Benson, n.d.). 
The first step in the construction of the tyoological system was to 
define the theoretical framework utilized: here, this being the synthesis 
of the work of Dunnel, and Watson, LeBlanc and Redman as presented in an 
earlier section. 
Given this framework, the second step was to establish the basic units 
utilized in the construction of the typoloqical scheme. These are the modes 
defined earlier. They consist of a uniform head size; a beveled shank, a 
point which is rectangular in cross-section; and a given set of standardized 
sizes (i.e., the penny system). At the analytical level, these modes may be 
seen to comprise a polythetic set: a common cut nail may be defined as a 
small piece of iron which may possess a square head, a rectangular point, 
a beveled shank and/or a certain specified length. 
At this point a new concept--that of the variety--must be added. A 
variety may be seen to express low-level physical differences within a given 
type (Stone 1970a: 706). Withtn the Hale data nine varieties of common cut 
nails may be recognized; these are based on one mode--that of the length of 
the shank, exclusive of the head. TRese varieties are enumerated in Table 
1. 
The third step was to establish the "ideal" tyoe to which these speci-
mens may be compared. This step was effected by usinq Kimbark's Trade Cata-
log. Here square cut nails are illustrated on a one-to-one scale, thus 
allowing metric attributes to be derived from them. The metrics for these 
ideal types are given in Table 3. The nails from Kimbark's catalog are 
illustrated in Figure 1. 
The fourth step was to establish the metric attributes of the indivi-
dual nails: this s~ep was completed during the original analysis of the 
Hale nails. The metric data for these nails is given in Table 4. 
The fifth step was to redefine the type at the synthetic level This 
will allow the discussion of these nails to be framed in terms of the vari-
ous aspects of cultural process. A common cut nail may now be defined as 
a piece of straight iron whose modes include a square head; beveled shank; 
rectangular point; certain specified shank widths' and certain specified 
shank length. This definition is nomothetic in nature: it is the ideal 
type which was suggested earlier. 
The final step is to evaluate the fit, or lack thereof, between the 
metric data of the ideal types and the metric data of the actual specimens. 
It is at this point that some very interesting observations emerge. 
To begin with, it may be seen from Figure 2 that there are generalized 
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functional differences in terms of common size when the frequencies of all 
of the varieties present are plotted. This differentiation would appear to 
focus on a general sizing difference: the difference between the larger and. 
smaller sized nails may serve as a breaking point which coincides roughly 
with the sample median. This bimodal distribution might in part be explained 
by the differential usage in construction: that is, the smaller sized nails 
as a group were utilized in light framing work and in other general construc-
tion activities, while the larger-sized nails as a group were utilized for 
rafters and for other heavier construction activities .. This in turn may 
be indicative of a functional dichotomy of preferred nail sizes operative 
in construction activities at this homestead. 
A second observation is that the lengths of these nails do not coin-
cide with the ideal lengths specified for the synthetic type, but rather 
cluster around these lengths (compare lengths in Table 5 with those given 
in Table 2). This would suggest that these "standardized" nails are but 
roughly standardized. 
Several of the varieties present, which possess a relatively greater 
sample of nails may now be more closely examined in terms of variation in 
shank length. For example, Figure 3 shows such a breakdown for the 3d 
nails. This would suggest that sampling error is not a factor in the dis-
tribution of these nails, but rather may be attributed to the variation 
which occurred in the manufacturing process within one nailery. 
The distribution of the larger nails presents quite a different pic-
ture. Here, as seen in Figures 4 and 5, it would appear that there is a 
sampl€ of nails from several different manufacturers. That is, the range 
of variation present may be ascribed to stylistic and/or regional variation 
between these naileries, rather than to the variation in the manufacturing 
process within one nailery as was the case with the smaller sized nails. 
Functionaly, and perhaps stylistic, differences would appear to be 
accountable for the distribution of these nails in terms of shank width 
(see Figure 6). Here there is a statistically significant difference be-
tween the width of the nail below the head as defined synthetically, and 
the actual distribution of these nails accordinq to this mode. There does 
not appear to be a statistical difference between this distribution and 
that of the analytical type. It would appear that there is a difference 
in the distribution of these nails which deviates significantly from the 
ideal type. This suggests that both stylistic differences between manufac-
turers, and variation in the manufacturing process within one nailery may 
both be partial explanations. Functional differences may playa part in 
that nails which are toq thin below the head would break or bend when 
driven into wood, but that nails which were slightly thicker than the ideal 
width would not have this problem. 
The picture is less compelling for the differences between the ideal 
and actual distribution of nails according to the width of the head. While 
there is a variance from the ideal distribution, it is not statistically 
significant; likewise there is no statistical differentiation when the 
clustering of these nails around the modes is considered. This would imply 
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that the width of the nail head is a less critical aspect of nail manufac-
ture, and hence may be subject to more variation. (See Figure 7 for distri-
bution, Table 5 for metric data.) 
In brief what emerges from a comparison of the synthetic nails with 
the actual metric descriptions of these nails is a picture of diversifica-
tion; which may in part be due to regional, functional, and/or stylistic 
variation both within and between naileries. Such analysis carries poten-
tial information on trade networks within and between regions in that it 
h~s become possible to estimate the quantity of nails which were produced 
locally and that which was imported. 
COMMENT AND CONCtUSIONS 
In this article a review has been conducted of the literature in both 
prehistoric and historic archaeology on the problem of taxonomic analysis. 
It has been found that for preHistoric archaeology the theoretical and 
methodological aspects of taxonomic analysis have become highly sophisticated. 
Unfortunately, the same may not be said of taxonomy in historic archaeology; 
here the first steps toward the development of taxonomy analysis have been 
taken, but much work remains to be done. 
Therefore, a synthetic model based on the work of prehistoric archaeolo-
gists has been proposed as the framework by which one class of historic 
artifacts--square cut nails--could be analyzed. A typology was constructed 
for these nails. In the process it was discovered that these nails from 
the post-1830 period which heretofore were considered as standard, are but 
roughly so. One result of this observation is that the sizing of nails 
proposed by Fontana and Greenleaf (1962) does not appear to be applicable 
to this area. Inste~d, nail sizes for this area may be found in Table 2. 
Two levels of typological analysis were advanced: the one being at an 
analytical level, which allowed discussion of variability within the arti-
facts themselves, and the second at a synthetic level, which allowed these 
artifacts to be discussed in terms of cultural process. 
The cultural proces~es elucidated here are several: functional vari-
ability was noted in the selection of nail size for use on the Hale Home-
stead. Functional variability is present in the quality and control of the 
actual manufacturing process. Stylistic variation is suggested, at least 
for the larger sized nails, in that nails from several different naileries 
appear to be represented. This may in part account for the discrepancies 
noted in the distribution of the actual specimens when compared to the ideal 
type. Regional variation is suggested in part in the difficulties in sizing 
which resulted when the Fontana material is used as a source for nail iden-
tification in the Ohio area. 
This work is but a preliminary step, the results of which indicate that 
the concept of a standardized cut nail must be re-thought. It is to be hoped 
that in the future more attention will be paid to this class of objects so 
that a series of collections from varying regions, with well-documented pro-
venience data, may be gathered. Once this is accomplished, it will be possi-
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ble not only to re-work this typology so that it more accurateTy reflects 
the actual nature of the data, but so that it will also become possible to 
begin discussion of the various cultural process (such as the economic, 
social, and perhaps even demographic, impact of the cut nail industry) in 
more detail. 
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Cor~MON CUT NAI LS : ANALYTICAL TYPE 
VARIETY LENGTH SIZE 
A 2.6 - 3.0 2d 
B 3.1 - 3.5 3d 
C 3.6 - 4.0 4d 
0 4.1-4 .. 6 5d 
E 4.7 - 5.3 6d 
F 5.4 - 6.0 7d 
G 6.1 - 6.7 Sd 
H 6.7 - 7.2 9d 
I 7.3 - 7.6 10d 
TABLE 1: VARIETIES RECOGNIZED FOR THE ANALYTICAL TYPE 
COMMON CUT NAILS: SYNTHETIC TYPE 
VARIETY LENGTH WIDTH SIZE *d 
A 2.6 .3 2d 
B 3.2 .3 3d 
C 3.S .3 4d 
0 4.4 .4 5d 
E 5.0 '.4 6d 
F 5.6 .4 7d 
G 6.4 .5 Sd 
H 7.0 .5 9d 
I 7.4 .5 lOd 
TABLE 2: VARIETIES RECOGNIZED FOR THE SYNTHETIC TYPE 
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SIZE - d LENGTH WIDTH HEAD WIDTH 
2d 2.6 0.3 0.5 
3d 3.3 0.3 0.5 
4d 3.8 0.3 0.6 
5d 4.4 0.4 0 ~ 6 
6d 5.0 0.4 0.6 
7d 5.6 0.4 0.7 
Sd 6.4 0.5 0.7 
9d 7.0 0.5 O.S 
10d 7.4 0.5 O.S 
TABLE 3: METRIC ATTRIBUTES OF THE 'IDEAL' NAIL 
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HEAD 
CAT. NO. LENGTH WIDTH SIZE SIZE - d 
H3SDW 3.0 0.4 0.6 2d 
H45GW 2.9 0.5 O.S 2d 
H119BJ 2.9 0.3 0.5 2d 
H32DM 2.9 0.5 O.S 2d 
H30IG 3.4 0.5 O.S 3d 
H30IT 3.2 0.3 0.7 3d 
H36CS 3.4 0.5 0.7 3d 
H3SDK 3.1 0.4 1.S 3d 
H3SDL 3.3 0.3 0.6 3d 
H45GX 3.2 0.4 O.S 3d 
H45HA 3.3 0.5 0.6 3d 
HS3CO 3.4 0.4 0.6 3d 
H142ED 3.3 0.3 O.S 3d 
H195ET 3.3 0.5 0.7 3d 
Hl14V 3.4 0.2 0.7 3d 
H114H 3.5 0.3 0.5 3d 
H39DY 3.S 0.7 0.9 4d 
H99V 4.0 0.8 0.3 4d 
H114T 3.9 0.3 0.5 4d 
HS3CN 4.9 0.5 O.S 5d 
HSSBI 4.1 0.4 0.6 5d 
H114AV ,L2 0.5 0.7 5d 
H30IC 4.9 0.5 0.9 6d 
H93CS 5.1 0.6 0.7 6d 
H139K 5.0 0.5 1.0 6d 
H32DL 6.0 0.5 0.7 7d 
HS3CL 5.7 0.3 0.6 7d 
H114U c: 4. Y •. 0.3 0.4 7d 
H30HV 6.5 0.3 0.7 Sd 
H30IK 6.4 0.5 0.6 Sd 
H32EA 6.7 0.6 O.S Sd 
H42DL 6.4 0.5 0.5 Sd 
H51AH 6.3 0.5 0.7 Sd 
HS2FH 6.2 0.6 0.9 Sd 
H94DK 6.5 0.5 0.7 Sd 
H114R 6.S 0.5 0.6 9d 
H94EA 6.9 0.5 0.7 9d 
H25BY 6.8 0.4 0.6 9d 
H3SDH 7.1 0.5 O.S 9d 
H93CU 6.S 0.5 0.9 9d H15SIU 2.4 0.5 0.7 2d 
TABLE 4: METRIC ATTRIBUTES OF THE HALE NAILS 
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HISTORICAL ARCHAEOLOGY AT AN UNION PACIFIC RAILROAD STATION 
IN THE RED DESERT OF WYOMING 
William B. Fawcett, Jr. and Ken Erickson 
Introduction 
The artifactual sample obtained during the summer of 1979 from 
Separation has now been completely examined and identifications have been 
made. To date, only a preliminary examination of primary historical 
sources has been completed. 
Historical Background 
Sy May of 1869 stations, including Separation, were established along 
the Union Pacific Railroad throughout Wyoming (Barhart 1969: 95, Nelson 1869). 
Separation Station was located thirteen to fourteen miles west of Rawlins 
in a valley formed by Separation Creek. The station functioned as a place 
of work and residence for section crews and provided water for the steam 
locomotives. A metal casing, about 50 meters west of the datum (Figure 1), 
is a remnant of the brackish water artesian well that supplies this water 
(Barnhart 1969: 125, Clarke 1929: 28). 
The number of personnel at Separation fluctuated between 15 and 22 
persons. In 1870 all of these individuals were white and most were immi-
grants. Section hands and agents appear to have been ~otated between the 
various stations every few years (Barnhart 1969: 106, Union Pacific Old 
Timers' 1939: 88). 
With the construction of new straighter track with more gradual grades 
Separation was abandoned. This new track passed half a mile south of 
Separation. Following completion of new track in 1909, a new station may 
have been established at Daley's ranch replacing Separation. Daley's 
ranch is located on this new track about half a mile southwest of the 
abandoned Separation Station (Kratville 1965: 31, 95). In 1916 a second 
track, south of the new one, was added permittting increased rail 
traffic (Kratville 1965: 126). 
During this same period, between 1900 and 1909, station houses through-
out the Red Desert were rebuilt and cemented basements were added (Union 
Pacific Old Timers' 1939: 66). The absence of bricks dating from later 
than the early 1870's and the absence of wire nails indicate, however,that 
these modifications ordered by the Union Pacific in the early twentieth 
century were never made at Separation Station (Table 3 and 4; Figure 2). 
Research Problems 
On the basis of historical research the presence of Separation Station 
within one of the random quarter sections to be surveyed as part of the 
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BLM Overland project was predicted. When this quadrat was examined 
during mid-July 1979, the original Separation Station was located . 
The old rail bed is currently being used as a ranch road, along which a 
bridge spanning Separation wash was found. Although this bridge is pro-
bably of twentieth century construction, pilings from an earlier bridge 
remain. The presence of large intact middens and numerous whole bottles 
implies that the site has undergone little disturbance since abandonment. 
A number of problem areas were developed which served to dictate 
the nature of the artifact collections and observations. These are as 
follows: 1) temporal variation within the site; 2) location of residence 
units and determination of the ethnic and status affiliation of their 
occupants; and 3) subsistence and dietary practices. 
Data Collection Methodology 
In order to obtain a representative sample of cultural refuse on 
the surface of Separation Station, two distinct collection strategies 
were used. The first collection technique required the point-plotting 
and collection of datable artifacts such as sherds or bottles with makers 
marks. This collection was utilized for testing the contemporaneity of 
middens and other areas of the site. A great deal of stoneware was collected 
as part of this effort. While currently useless for analysis of temporal 
variability, stoneware will become very usefull for this purpose once we 
can identify individual kilns where particular types of stoneware were 
manufactured. 
The examination of problem areas dealing with artifact and animal 
bone frequencies necessitated the second collection strategy. A 3% stratified 
random sample was obtained by placing 5 meter collection squares within 
larger 50 meter grid units. Strata were created both by using the 50 meter 
grid units and by stratifying each unit midden and non-midden areas. In 
other words, within each 50 m unit, two 5 meter squares were randomly 
selected from non-midden areas, then a single 5 meter square was randomly 
drawn for the middens. This sampling design probably over represented the 
midden areas when the proportion of their areal coverage is considered. 
An additional problem arose in Quadrat E where there are numerous small 
charcoal concentrations. Here a decision was made to sample two of these 
concentrations and to place only a single unit in a non-midden environment. 
With the exception of an arbitrary 5 meter square, S20W10, placed over 
an artifact concentration in an arroyo, all the 5 meter squares were totally 
collected. 
In addition to these 13 random 5 meter squares, units of varying size 
were collected at three tin can dumps: Features 10, 11, and 12. While 
Features 10 and 11 are contemporary with Separation Station, Feature 12 
is somewhat later in age and associated with Daley's ranch (Table 2). 
A total of 16 units are therefore available for artifact and faunal frequency 
comparison. 
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In retrospect, the accuracy of our surface collections could have 
been improved through the use of a metal detector to double check each 
5 meter square after it was supposedly clear of all cultural material. 
This would be a desirable practice in future historic site investigations. 
Results 
Each of the problem areas will be addressed in the sections that 
follow. These problems include: the examination of temporal variation 
across the site; determination of social status and ethnic background of 
the site inhabitants; and refuse disposal patterns. 
Temporal variability 
Three indices were utilized to measure temporal variability between 
the collection units. Research by Walker (1971: 78) provides the first 
index. He suggests that the average thickness of window glass has increased 
progressively since the nineteenth century. Variation in window glass 
thickness has also increased over this span of time. 
Previous research has deomstrated that the proportion of bottle glass 
to ceramics increased through time at historic sites in Texas (Table 1; 
Fawcett 1978: 43-45, in press). This provided the second index. After 
1850 or 1860 bottle glass consistently outnumbers ceramic sherds. 
The final index is a version of South's mean ceramic dating technique 
(1977: 201-274). The original technique could not be applied to Separation 
Station due to the low frequnecy of ceramics and the unavailability of mid 
to late nineteenth century mid-dates, at least in South's original work 
(1977: 210-212). If we employed the original mid-dates for ironstone (1857), 
brown stoneware (1860), and whiteware (1860), the mean ceramic age of 
Separation Station would be around 1860. Based on the historical documenta-
tion presently available, the median age of the site should be 1879 (i.e. 
1869+1889/2). 
Instead mid-dates for the manufacturing spans of bottles, tins cans, 
and ceramics were estimated on the basis of makers marks and manufacturing 
characteristics (cf. Newman 1970, Fontana and Greenleaf 1962, Godden 1964, 
Herskovitz 1978, Kovel 1953, Lees 1977, Thorn 1947, Ward and others 1977, 
Adams and others 1975). On the basis of these mid-dates the mean artifact 
date can be calculated in the same fashion as the mean ceramic date. The 
median age of the surface collection units is between 1892 and 1895, or 13 
to 16 years later than the historical estimate. 
In general, the rankings produced by the bottle glass-ceramic ratio, 
average window glass thickness, and mean artifact dates are extremely similar 
(Table 2). Discrepancies are believed to be the product of the low numbers 
of artifacts recovered from some of the collection units. 
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As can be seen in Figure 3 artifacts of approximately equal age 
occur both north and south of the track. 
Spatial distribution of artifacts and disposal patterns 
Previous research by Lewis (1976) at Camden, South Carolina and by 
Fawcett (1978, in press) at the Sutherland Plantation in Texas has clearly 
shown that the location of historic structures can be predicted on the 
basis of high window glass, bottle glass, nail. and brick densities. 
Assuming this pattern is also true for Separation Station, then it should 
be possible not only to predict the location of structures, but also to 
estimate the number of structures present on the site. 
An examination of Figure 4 revealed two major clusters of architectural 
artifact densities: One in the north around a sandstone slab foundation, 
and one in the south in association with the Feature 2 midden. The 
functional identification of both concentrations was recently clarified 
by the "discovery" of an 1885 Union Pacific Railroad map of the station 
(Figure 5). The northern artifact concentration where the sandstone founda-
tion of the station house. The southern concentration is associated with 
the former section house and perhaps a corral. To the west in a poorly 
collected area, the Chinese bunk house was supposedly situated. Privies 
were located south of both the Chinese bunk and section house. Besides 
these structures, the presence of charcoal stains, wood stove parts, and 
a sharpened railroad spike may indicate that tents were providing additional 
shelter, both north and south of the old railbed. 
One other spatial artifact pattern is worthy of note at this point. 
South (1977: 179-182) has suggested that two types of refuse areas can be 
defined at historic, sites: peripheral refuse - located away from structures 
and characterized by a high bone-artifact ratio, and adjacent refuse - with 
a low bone-artifact ratio and close proximity to habitation structures. He 
explained this phenomenon as being the product of refuse odor. Bones and 
other smelly refuse are discarded away from habitation areas. 
The same refuse pattern occurs at Separation. Th~ highest densities of 
bottles, ceramics, and other odorless refuse are associated with the pre-
viously defined structures. Animal bones are restricted exclusively to 
large midden areas: Features 2 and 13. When tin cans are considered the 
overall refuse disposal pattern becomes more complex. 
Most of the tin cans present at the station occur in a thin scatter 
ringing the site perimeter beyond the 50 meter grid. Only a few artifacts 
other than tin cans exist in this area. Three large tin can dumps with low 
frequencies of other artifacts were found on the site perimeter: Features 
10, 11, and 12. 
A plausible, but still untested, explanation for the refuse patterning 
is as follows. Using dumps instead of tossing refuse is directly related to 
the degree of occupation permanence. An occupation with a high degree of 
permanence is not only sedentary, but also has a low turn over rate in the 
actual population residing at the site. Dumps will also be used during 
periods of higher artifact discard rates, such as during initial occupation 
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or building construction and during site abandonment. 
The distribution of tin cans at Separation can be explained by this 
argument. Tin cans were tossed out onto the site perimeter. Since tin 
cans are extremely light and cylindrical in shape, they are prehaps the most 
naturally transportable artifact. High winds caused the cans to roll until 
they filled with sediment. This lowered their overall d€nsity. The fact 
that the cans form a "uniform" scatter around the site perimeter instead of 
being concentrated in a single direction can once again be accounted for by 
wind direction. The direction a tin can was tossed was probably determined 
by prevailing wind direction at the time of discaro. 
The existence of tin can dumps (Features 10,11, and 12) is also 
explained by this line of reasoning. Features 10 and 11 are a mixture of 
tin cans, bottle glass, and ceramics. They are probably associated with 
the initial occupation of Separation (see Table 3), and the predicted period 
of higher discard rates. Feature 12 is believed to be associated with 
Daley's ranch; a far more permanent settlement than Separation. Further 
research at other historic sites should permit additional evaluation of 
this explanation. 
Artifact frequency patterns 
Recently South (1977) presented two artifact patterns, the Frontier 
and Carolina, which were defined on the basis of a small sample of historic 
sites. Fawcett (1978: 175-188) ran a cluster analysis on artifact frequencies 
from over 58 historic sites scattered across the United States. Three major 
clusters were produced, confirming for the time being the hypothesis that 
variability in artifact frequencies at historic sites reflects regional 
patterns in American 'culture as defined by dialect and cultural geographers 
(Figure 6). The map of site distributions by cluster predicted that Wyoming 
historic sites would fall within Cluster II (Table 4, Figure 7). Assuming 
this was the case it could also be predicted that most of the occupants of 
Separation would be from the Upper South and that their socio-economic ties 
would be with the area. 
In reality, the frequency of artifacts at Separation most closely 
resembles Cluster III. Sites within this cluster are restricted exclusively 
to New England and the Mid-west. The association of Separation with this 
makes sense when one considers the route of the railroad. In order to 
independently test the hypothesis that Separation Station was within the 
socio-economic sphere of the Northeastern United States, census tract data 
were examined. A compilation of the available census records for the 
years 1869, 1870, and 1879 clearly points to a Northern origin for most of 
Separation's inhabitants (Table 6). The community of Separation was only 
enumerated in the 1870 census, although it is mentioned but not enumerated 
in the 1879 version. For the 1879 census, the data for the neighboring 
station to the East: Summit, is presented; and the same Northern origin for 
the population holds true, as is also the case for all of Carbon county in 
1869. 
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Census data 
Examination of summaries for the 1870 census raised an additional -
question: were there Chinese inhabitants at Separation Station? The 
1870 census fails to report a single Chinese person living in Carbon County. 
Yet the presence of Chinese at Separation was suggested in the archeological 
record by seven porcelain sherds, all of which are from rice bowls. Six of 
the seven point-plotted sherds were found south of the tracks. Although the 
sample was small, it suggested a clustering of Chinese elements south of the 
tracks which was confirmed by the 1885 map of the station grounds provided 
by the Union Pacific Museum in Lincoln, Nebraska. The map showed a structure 
labeled "Chinese bunk" positioned south of the tracks as shown in Figure 
5. Larson (1965: 110) notes that the Union Pacific publicly announced 
the hiring of Chinese on its section crews in June of 1870. This may account 
for the absence of Chinese from the 1869 and 1870 census materials. 
Residence patterns 
A pattern of at least two and possibly three residence areas is 
suggested on the basis of historical and archeological evidence. A tent camp 
area is suggested in the fifty meter quadrat E, a generalized "Chinese" area 
in quadrats A and B, south of the tracks, and the station area in quadrat 
F, north of the tracks. At present, the data do not allow a more fine grained 
interpretation that might distinguish the Chinese bunk from the section house 
illustrated on the 1885 map (Figure 5). 
- Given a Chinese presence at Separation, the surface collection methodology 
allowed the investigation of subsistence differences between Chinese and non-
Chinese areas of the site as seen in butchering patterns. Table 8 presents 
differences in some aspects of butchering techniques as revealed in the surface 
collection. Langenwalter (1980) has shown that Chinese butchering techniques 
are quite distinctive. It was hypothesized that the south side of the tracks 
would show evidence of more complete utilization of animal resources. Assuming 
that marrow extraction is a primary reason for longitudinal bone breaking, 
these sorts of breaks were counted as a possible measure of more complete, and 
hence, ethnically distinctive, utilization. Twenty-five percent of the bone 
from the south side of the tracks was broken in this manner, as opposed to 
4.5 percent on the north side of the tracks. In addition, bone sawing --
assumed to not be a Chinese technique -- is most often found north of the 
tracks (Table 8). The faunal evidence seems to support the rough-grained 
north and south ethnic distinction, on the basis of the limited sample at hand. 
r~ore detailed analysis is necessary to determine to what extent the observed 
pattern is a reflection of butchering differences, or a matter of bone 
element differences. 
Density corrected frequencies for seven vessel forms also illustrate 
(Table 7) the Chinese on the south and Euro-American on the north distinction. 
Storage related items (crocks) in addition to the plates and cups are found 
in higher numbers north of the tracks. Pitcher or wash-basin, bowl, saucer, 
soup bowl, and deep bowl forms are found more often south of the tracks. These 
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may point to a distinction .between a roasting and non-communal consumption 
tradition in the Euro-American area, and a boiling and communal comsumption 
pattern in the Chinese area .(cf. Otto 1977). 
The area around Features 6 through 8 most likely represents an area 
of temporary construction camping by Euro-American laborers. Their ethnic 
affiliation is suggested by the lack of Chinese ceramics from this area, 
and also by the known predominance of Irish labor in , the construction of 
the Union Pacific Railroad. The temporary camping nature of the area is 
suggested by the presence of the charcoal scatters that comprise features 
6 through 8, and by the presence of a railroad bolt fashioned into a tent 
stake. Hebard (n.d.) reported the presence of such a bolt from Carbon, 
another railroad construction camp East of Separation, and notes that such 
bolts were used as tent stakes. 
Management Considerations 
Along the Union Pacific Railroad line in Wyoming alone are some eighty-
odd railroad stations like Separation. In view of the fact that many of them 
are found on public land, it seems appropriate that mention be made of the 
need for preservation of these sites. It is hoped that this paper may serve 
as an illustration of the utility of these sites for testing hypotheses of 
archeological and anthropological interest. As such, some suggestions are 
indicated: a comprehensive survey should be undertaken by the cultural 
resource managers responsible to determine the number and kind of railway 
construction and station sites in Wyoming and elsewhere; and their signifi-
cance should be assessed. 
Conclusion 
Analysis of a surficial artifact sample from Separation Station in the 
Red Desert of Wyoming corroborates historical records in terms of occupation 
time span and architectural features. Additionally, this analysis permitted 
the positive evaluation of four indices for measuring temporal variability: 
average window glass thickness, mean artifact date, the bottle glass - ceramic 
ratio, and brick dimension dating. Butchering and vessel form analysis are 
used as measures of ethnic affiliation and residence pattern. 
The location of the station house was predicted on the basis of a 
series of artifact densities. Sandstone foundations discovered at this location 
confirm the predictions, as does a station ground map dated 1885. The pre-
sence of ethnic diversity on the site, and the absence of evidence for that 
diversity in some of the historical records was discussed. Census tract data 
and artifact frequency patterns indicate the existance of strong socio-economic 
ties between residents at the station and the northeastern United States. 
Finally, the resource management implications of Separation Station have 
been addressed. 
159 
Adams, \~. 
1975 
BIBLIOGRAPHY 
H., L. P. Gaw, and F. C. Leonhardy 
Archeological excavations at Silcott, Washington: 
inventory. Washington State University Labortory 
Reports of Investigations no. 53, Pullman. 
Barnhart, W. B. 
The data 
of Anthropology 
1969 The early history of Carbon County, Wyoming. M.A. thesis, 
Department of History, The University of Wyoming, Laramie. 
Clarke, J. J. 
1929 Reminiscenes of Wyoming in the Seventies and eighties. Annals of 
Wyoming 6 (1-2): 225-235. 
B., Jr. Fawcett, W. 
1978 The antebellum period in the Stephen F. Austin colony: Historical 
and archeological research in the Palmetto Bend Reservoir area, 
part II: Archeological investigations of historical sites. 
The University of Texas at Austin, Texas Archeological Survey, 
Research report no. 70. 
in 
press 
The Antebellum period in the Stephen F. Austin colony: Historical 
archeology of the George Sutherland Plantation (41JK33). The 
Center for Anthropological Studies, Contributions to Anthropological 
studies series, Albuquerque. 
Fontana, B. L. and J. C. Greenleaf 
1962 Jonny Ward1s ranch: A study in historic archeology. The Kiva 
28 (1-2), Tucson. 
Godden, G. A. 
1964 Encyclopedia of British pottery and procelain marks. Crown 
Publisher. New York. 
Hebard. G. R. 
n.d. Carbon. Manuscript in American Heritage Center file: 
towns. Carbon. The University of Wyoming, Laramie. 
Herskovitz, R. M. 
Ghost 
1978 Fort Bowie material culture. Anthropological papers of the 
University of Arizona no. 31, Tucson. 
Kovel. R. M. and T. H. Kovel 
1953 Dictionary of marks-pottery and porcelain. Crown publishers. 
New York. 
Kratville. W. W. 
1965 Golden rails. Kratville Publishers. Omaha. 
Larson. T. A. 
1965 History of Wyoming. The University of Nebraska Press • 
. Lincoln. 
160 
Langenwalter, P. E., II 
1980 The archeology of 19th century Chinese subsistence 
Lower China Store, Madera County, California. IN: 
perspectives on ethnicity in America, edited by R. 
Baywood Publishing Company, New York. 
Lees, W. B. 
at the 
Archeological 
L. Schuyler. 
1977 Investigations at TX-33, Old Hardesty, Texas county, Oklahoma. 
Lewis, K. E. 
Archeological Research Associates Research report no. 11, 
Tulsa. 
1976 Camden: A frontier town in 18th century South Carolina. 
Nelson, T. 
University of South Carolina, Institute of Archeology and 
Anthropology, Anthropological studies no. 2, Columbia. 
1869 The Union Pacific Railroad: A trip across the North American 
Continent from Omaha to Ogden. T. Nelson and Sons, New York. 
Newman, E. S. 
1970 A dating key for post-eighteenth century bottles. Historical 
Archeology 4: 70-75. 
Otto, John S. 
1977 Artifacts and status differences - a comparison of ceramics from 
Planter, Overseer, and Slave sites on an Antebellum Plantation. 
IN: Research strategies in historical archeology, edited by 
S. Sou~h, pp. 91-118. Academic Press, New York. 
South, S. 
1977 Method and theory in historical archeology. Academic Press, 
New York. 
Thorn, C. J. 
1947 Handbook of old pottery and procelain marks. Tudor Publishing 
Company, New York. 
Union Pacific Old Timers' 
1939 Union Pacific Old Timers' edition. Rawlins Republican - Bulletin, 
t1ay 2. 
Wa 1 ker, J. W. 
1971 Excavations of the Arkansas Post branch of the Bank of the State 
of Arkansas, Arkansas Post National Memorial Park. National Park 
Service, Office of Archeology and Historic Preservation, 
Washington, D.C. 
161 
Table 1: The ratio of bottle glass to ceramics for a sample of Texas historic 
sites. 
Bottle glass-ceramic 
Site Name Mid-date ratio 
San Lorenzo 1767 0.019 
Alamo 1774 0.716 
Alamo Plaza 1800 0.227 
Texana 1858 1. 880 
Fort Lancaster 1870 12.515 
Fort Richardson 1873 5.110 
Bacon House 1885 1.600 
162 
., 
Table 2: Temporal indices for Separation Station C 48CR1059) . 
Bottle 
glass - Thickness 
5 x 5 m. Ceramic (in nun. ) Artifact Date EStimated Temporal 
Colletion Units Ratio n mean s. d~ n mean Ranking 
- -
S 15/W 10 >12.00 11 3.4 0.6 12 1909 Latest 
Feature 10 >8.00 0 65 1892 
Feature 12 8.00 0 65 1954 
N 45/E 15 6.00 10 2.1 0.3 3 1903 
N 15/E 10 4.57 38 2.4 0.6 31 1892 
S '63/W 5 3.86 1 2.0 0.0 15 1892 
S 25/W 15 > 2.00 0 2 1901 
S 60/E 20 1.89 0 13 1895 
S 75/E 10 1.76 6 2.2 0.3 36 1894 
I-' N 15/W 40 1.71 4 3.0 0.0 7 1889 
0'\ N 30/W 15 1.50 0 29 1889 w 
S 80/E 40 1.00 0 2 1934 
N 25/E 5 0.59 2 2.8 0.4 15 1885 
N 35/W 30 0.20 0 0 
Feature 11 0.07 0 50 1942 Earliest 
Table 3: Brick dimension date for Separation Station (48CR1059). 
South Brick Index = (Length x 8) + CWidth x 8) + (Thickness x 8), where all 
dimensions are in inches. 
Index 
Values 
<107 
108-125 
')125 
Estimated 
age 
post-1870 
1820-1870 
pre-1820 
A brick from Quadrat A at Separation Station measured: 3.5 - 3.75 by 1.75-2.00 
by 7. 75 inches. 
Its index value then is: 104 - 108, or circa 1870 A.D. 
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Table 4: Artifact frequencies for surface collection units at Separation Station (48CRI059). 
* 
S80 S75 S63 S60 S30 S25 SIS N15 N15 N25 N30 N35 N45 
Type E40 EI0 W5 E20 W35 W15 WI0 EI0 W40 E5 W15 W30 E15 F-I0 F-l1 F-12 Total 
KITCHEN GROUP 
CeramiCS-- 1 21 7 8 0 0 0 14 7 19 14 5 1 0 73 4 174 
Bottle glass 1 37 27 15 0 2 12 64 12 17 21 1 6 8 5 17 245 
Ki tchen ware 0 1 0 0 _ 0 0 0 1 0 0 0 0 0 0 0 0 2 
Sub-total (2) (59) .(34) (23) (0) (2) (12) (79) (19) (36) (35) (6) (7) (8) (78) (21) (421) 
ARCHITECTURAL GROUP (0) (7) (1) (0) (0) (0) (11) (38) (5) (2) (1) (0) (11) (0) (0) (0) ( 76) 
FURNITURE GROUP (0) (0) (0) (0) (0) (0) ( 0) (0) (0) (0) (0) (0) (0) (0) (0) (0) ( 0) 
ARMS GROUP (0) (0) (2) (0) (0) (0) (0) (0) (1) (0) (0) (0) (0) (0) (0) (0) ( 3) 
CLOTI-IING (1) (0) (0) (0) (0) (0) (0) (1) (0) (0) (0) (0) (0) (0) (0) (0) ( 2) 
I-' 
Q"\ PERSONAL GROUP (0) (0) (2) (0) (0) (0) (0) (1) (0) (0) (0) (0) (0) (0) (0) (0) ( 3) U1 
TOBACCO GROUP (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (1) ( 1) 
ACTIVITIES GROUP 
Storage (Tin cans) 1 0 0 0 0 0 0 0 1 0 1 0 0 57 44 58 162 
Stable 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
Hardware 0 1 0 1 0 0 1 0 0 0 0 0 0 ' 0 0 6 9 
Other 0 0 0 0 0 0 0 0 3 0 0 6 0 0 0 3 12 
Sub-total (1) (1) (0) (1) (0) (0) (1) (0) (4) (0) (1) (6) (0) (57) (45) (63) (184) 
TOTAL 4 67 39 24 0 2 25 118 29 38 37 12 18 65 123 89 690 
* 
from S. South 1977: 95-96. 
Table 5: Artifact frequency clusters (from Fawcett 1978). 
;·lean Group Percentages Per Clast !'y 
Artifact GroUD I II III Separation 
<-
kitchen 18.7+11.7 40.2+10.4 63.6+14.9 61.0 
architecture 65.7+16.2 49.3+7.7 19.1+10.3 11. 0 
furniture 0.1+ 0.1 0.2+0.3 0 . 1+0.1 0.0 
arms 2.5+4.2 1. 7+2.7 1.1+2.3 0.4 
clothing 1. 7+3. 3 2.5+5.9 3.7+5.5 0.3 
personal 1.0+2.4 0.2+0.2 0.4+0.5 0.4 
tobacco 1.1+2.4 1.3+3.4 2.1+3.0 0.1 
.acti vi ties 9.0+8.6 4.3+ 4.7 8.6+ 11. 3 26.7 
Number of sites 
per cluster: 15 18 25 
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TABLE 6 : PLACE OF BIRTH OF RESIDENTS OF SUMMIT~ SEPARATION, AND 
CARBON COUNTY (From U.S. Census records). 
1869 Census of 1870 Census 1879 Census 
Carbon county of Se~aration of Summi t 
NORTHERN No. % No. % No. % 
Conneticut 3 0 0 
De 1 aV/are 1 0 0 
Illinois 20 0 1 
Iowa 3 0 0 
Indiana 14 0 0 
t~a i ne 1 0 0 
Michigan 6 0 0 
Massachusetts 9 2 0 
New Hampshire 0 0 1 
New Jersey 3 0 0 
New York 70 2 1 
Ohio 27 0 1 
Pennsylvania 38 0 0 
Vermont 4 0 0 
vJi scons in 2 0 0 
sub-tota 1 201 82.72 4 80.00 4 66.67 
MIDLAND 
Colorado 4 0 0 
Kentucky 2 0 0 
Maryland 3 0 0 
Missouri 8 0 0 
North ·Carolina 3 0 0 
Nebraska 1 0 2 
Oklahoma 1 0 0 
Tennessee 3 0 0 
Virginia 5 1 0 
Washington, D.C. 6 0 0 
--
sub-total 36 14.81 1 20.00 2 33.33 
SOUTHERN 
Georgia 2 0 0 
Mississippi 2 0 0 
South Carolina 2 0 0 
sUb-total -6 ~ 0 0.00 0 0.00 
GRAND TOTAL 243 5 6 
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TABLE 7 SHERD DENSITIES FOR VARIOUS CERAMIC VESSEL FORMS AT SEPARATION STATION 
Ceramic 
vessel form 
Pitcher or Wash basin 
Deep bowl 
Saucer or Soup bowl 
Crock 
Cup 
Plate 
Bottle 
Total 
South of 1 
the tracks 
North of 2 
the tracks 
1. 50 0.16 
1. 25 0.83 
0.25 0.00 
0.75 0.83 
0.50 0.67 
0.75 1.17 
2.00 2.00 
7.00 5.66 
1 Probable Chinese area including 4 Five meter units: S80E40, S60E20, S75E10, 
S63W5. Raw frequencies are density corrected by dividing by the number of 
Five meter units. 
2probab1e Euro-American'area including 6 Five meter units: N15E10, N25E5, 
N15W40, N30W15, N35W30, N45E15. 
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TABLE 8 : FREQUENCIES OF BUTCHERING MARKS ON BONE FROM SEPARATION STATION. 
A. Raw frequencies 
South of North of 
Butchering Marks the tracks the tracks 
Saw 11 10 
Chop 4 2 
Broken 10 1 
Knife cut 14 9 
Total 39 22 
B. Percentages 
South of North of 
Butchering Marks the tracks the tracks 
Saw 28.2 45.5 
Chop 10.3 9.1 
Broken 25.6 4.5 
Knife cut 35.9 40.9 
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FIGURE 6: Regional patterns of American culture. 
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FIGURE 7: The distribution of the three historic artifact frequency clusters. 
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THE SEPULVEDA PROJECT: ARCHAEOLOGICAL INVESTIGATIONS 
AT THE EL PUEBLO DE LOS ANGELES STATE HISTORIC PARK 
LOS ANGELES, CALIFORNIA 
by 
Janet Hightower 
Paul G. Chace & Associates 
Escondido, California 
ItHRODUCTION 
The City of Los Angeles is celebrating the 200th anniversary of its 
founding in 1981, in addition to the continuing celebration of the 1976-
1981 Americam Bicentennial. In part, this celebration has added new im-
petus to the City's and State's ongoing program to preserve and restore 
"El Pueblo", the birthplace of Los Angeles. 
Comprised of an area of only a few city blocks, the El Pueblo de Los 
Angeles State Historic Park is now an oasis of Hispanic and early Anglo 
heritage in the heart of American's second largest city. Here, adjacent 
to the Harbor and Santa Ana Freeways, one finds the Mexican Era Plaza and 
world-famous Olvera Street, with all its shops and tourists, as well as 
the "Pico House (Los Angeles ' first major hotel), the first Masonic Hall 
in the City, and other historic buildings. A run-down section of the City 
by 1910, Olvera Street was proudly recreated as a Me~ican marketplace in 
1930 by the private efforts of Mrs. Christine Sterling. Then in 1953, the 
entire Plaza area was dedicated as a State Historic Park. Although property 
ownership in the Historic District still remains diversified, Park activities 
are now administered by the City on behalf of the State of California. 
In past years, much of the Park's operations necessitated commercial 
adaptive uses which often impinged on the integrity of the historic struc-
tures found there. However, an evolving, new awareness of the historic 
significance and intrinsic value of these buildings is emerging with greater 
emphasis on historic integrity. New laws and regulations are codifying this 
new emphasis. Park administrators have begun thinking more in terms of 
historic values, rather than commercial ones. Programs are being imple-
mented that are, one-by-one, restoring each of the historic buildings within 
the park area. Most important, greater attention to historical integrity 
is being included in the administrative planning of these restoration-
rehabilitation projects. 
It was with this new concern for historic integrity that the Park first 
contacted Paul G. Chace & Associates, an environmental consulting firm based 
in Escondido, California, and specializing in prehistoric and historic 
archaeology. The Park was considering a restoration-rehabilitation of the 
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Sepulveda Block, a two-story 1887 period brick building fronting on 
Olvera Street and North Main Street. 
Planning to apply for Federal Grants-in-Aid funds, the Park was 
anxious to complete an Historic Structures Report. Developing this planninq 
report required the services of a qualified historic sites archaeologist, 
as well as an historian and a restoration architect. Blaine Mallory pre-
pared the historical background material, t~artin Weil was the project's 
consulting restoration architect, and Paul G. Chace served as the historic 
sites archaeologist. Jean Bruce Poole, Senior Curator on the Park staff, 
headed and coordinated the project's planning team. Several months of nego-
tiations ensued as the scope for an acceptable Historic Structures Report 
was defined, contracts developed, bank loans arranged, and schedules coor-
dinated. With a limited budget, a very tight schedule, merchants to be 
relocated, and all the activities of a bustling, urban, landmark park with 
thousands of daily visitors, no one could anticipate all the problems facing 
the archaeological (and architectural) investigations. 
One of the first problems was encountered upon arrival for the first 
day of excavation, when several of the independently operating merchant 
shops in the Sepulveda Block building had not yet been moved to their new 
facilities. While paper flowers, candles, and other curio merchandise were 
removed, archaeological investigations were quickly reorganized and shifted 
to work elsewhere. Patience, fortitude, and ingenuity (traits not often 
mentioned in archaeological textbooks) were required by everyone involved, 
particularly the archaeologists. 
HISTORICAL BACKGROUND 
Originally founded in 1781, on the low floodolains of the Los Angeles 
River, the Pueblo de Los Angeles was removed to higher ground in 1818, after 
entensive flooding. The new town was situated atop a bluff to the west of 
the river and intensive development occurred around this new civic center 
(Chace 1980a: 4). Today, this area is characterized by the surviving Mexican 
Era Plaza and the historic buildings along Olvera Street. It is interesting 
to note that modern-day downtown Los Angeles still remains just a few blocks 
from this historic site. 
Between 1847 and 1853, a lot situated between Olvera and North Main 
streets and a few hundred feet north of the Plaza was acquired by Francisca 
Gallardo de Martinez. She and her daughter, Eloisa Martinez, resided in an 
adobe built on the property in 1847. In 1853, Eloisa was married to Joaquin 
Sepulveda, the son of a powerful California family. The couple continued to 
live in the Martinez adobe. Sadly, the Sepulveda's only child died younq 
and Eloisa was widowed in 1880. Her elderly mother deeded Eloisa the adobe 
and lot in 1881. Five years later, the City of Los Angeles condemned the 
western one-quarter of the property in order to widen North Main Street. 
This effectively destroyed half of the adobe; however, Eloisa Sepulveda was 
awarded $1600.00 in compensation. The following year, 1887, the brick 
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Sepulveda Block was built on the southen half of the remalnlng lot, next 
to the portion of the original adobe which had been left intact. Eloisa's 
mother continued to live in the adobe until her death in 1889. Eloisa 
lived in the Sepulvada Block until her death in 1903 (Chace 1980a: 6). 
The Sepulveda Block was built so that its frontage on North Main 
Street had an elaborate Eastlake design (Figures 1 and 2). The rear of 
the building on Olvera Street (Figures 3 and 4) was constructed with a much 
simpler design. Built of bricks, the structure has two stories and a small 
cellar beneath the northeast corner of the building. On the ground floor, 
a passageway runs parallel to the street~ outside and originally provided 
access to a yard at the rear of the old adobe and several out buildings 
(Figure 5). 
Occupied by tenants and various relations of Eloisa Sepulveda over the 
years, the Sepulveda Block was eventually sold to the State of California 
in 1958. The building was modified many times and it reflects the needs of 
a variety of tenants residing there or making it their place of business. 
Since the beginning of Olvera Street redevelopment as a park in 1930, the 
ground floor fronting on Main Street has served as a puppet theatre, res-
taurant, electrical applicance store, and a USO canteen before it was con-
verted into the current grocery store. The rear ground floor rooms have 
been renovated as curio shops for the burgeoning tourist trade along Olvera 
Street. The upper floor of the building has served at various times as a 
boarding house, artist studios, a balcony tea room, residential quarters, 
and offices. The cellar has contained a candle shop for many years (Chace 
1980a: 6). 
The State several years ago initiated an effort towards a rehabilita-
tion of the building. Architectural plans for adaptive use of the structure 
were drawn up, but without regard for the historic integrity of the struc-
ture, nor with a mind towards historic restoration. The upper floor interior 
was stripped to the framing in most areas and the piles of materials were 
simply left on the floor. Fortunately for restoration concerns, the work 
stopped there. Upon reinitiation of the project, it became a restoration-
rehabilitation program. One of the first jobs the restoration architect 
carried out was the time consuming task of identifying and replacing all 
the removed fixtures, mouldings, etc. by matching nail holes against the 
framing and paneling. 
The Sepulveda Block was listed on the National Register of Historic 
Places in 1972, and is part of the Historic District encompassing the El 
Pueblo de Los Angeles State Historic Park. This building has several impor-
tant historical and architectural features that make it unique in America 
today. The Sepulveda Block is chiefly associated with four women: Senora 
Francisca Gallardo de Martinez, Senora Eloisa Martinez de Sepulveda, Mrs. 
Eloisa Gibbs, and Mrs. Christine Sterling. The structure physically embodies 
the transition from Hispanic to Anglo dominance in Los Angeles in the nine-
teenth century. Mrs. Sterling's efforts to revitalize the Sepulveda Block 
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in the 1930's. served to encourage the resurgance of appreciation in . 
California's Hispanic heritage. And the Sepulveda Block is part of a com-
plex of early structures which are examples of the princiole of rehabili-
tating historic buildings for adaptive reuse (Weil 1980: 1-2). 
THE RESEARCH DESIGN 
To define the archaeological aspects required for the Historic Struc-
tures Report. a research design statement was prepared and circulated to 
the State Historic Preservation Officer. It was developed from extensive 
consultations with all members of the oroject team and focused on the 
archaeological information actually required for the project. so that it 
was specific. limited, and cost-efficient to the project. The archaeologi-
cal investigation essentially sought to develop information on the below-
ground (or below the flooring, actually) aspects of the building and of 
the project site, areas which required exploration outside (or actually 
beneath) the study techniques normally employed by a restoration architect. 
The archaeological investigation sought both to acquire information neces-
sary for art accurate archi tectura 1 restorati on, and to identify and recover 
archaeological materials which might be disrupted by the undertaking, such 
as features from occupations prior to the 1887 building. 
Three specific areas of the Sepulveda Block were identified as re-
quiring investigation: the central passageway, the cellar, and the frontage 
on Olvera Street. Other areas would not be disrupted by the restoration-
rehabilitation and it was considered prudent to maintain, as much as possi-
ble, the integrity of the structure rather than undertake massive, destruc-
tive archaeological excavations. Therefore, the archaeological investiga-
tions were planned as relative small explorations. 
THE ARCHAEOLOGICAL FIELDWORK 
The three sensitive areas of the Sepulveda Block sub-flooring were 
investigated during the spring of 1980. The first was the passageway, 
running north from the center of the ground floor and out into a side alley 
off Olvera Street; this included areas partitioned off the original southern 
end of the passageway, which most recently comprised a portion of Ramos 
Imports, purveyors of paper flowers. The second area investigated was the 
basement beneath the northeast corner of the bui 1 di nq \'Ihi ch had been used 
for a number of years as a candle shop. The third area of interest was 
the Olvera Street frontage of the building (Figure 6). 
In each area, small portions of the floors were carefully removed and 
preserved. Then the underlying soils were removed and screened for debris. 
Any items found were recorded, bagged, and transported back to the laboratory 
for analysis. Upon completion of the final report, the collection was re-
turned to the El Pueblo de Los Angeles State Historic Park for curation and 
storage. 
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The sub-floor excavations produced information needed by the restora-
tion architect to design appropriate stabilization features for the Sepul-
veda Block. In addition, the excavations uncovered a number of unantici-
pated architectual features as well as evidence of a variety of cultural 
activities taking place in the area over the years (Chace 1980b: 13). 
Evidence of infilled 1887 builder's trenches were encountered along 
several of the walls of the structure as well as other examples of extensive 
soil removal. An estimated 300 cubic yards of soil had been removed from 
the site prior to construction (Chace 1980b: 13). 
A possibly pre-1887 trash pit was discovered just inside the southern 
most wall of the building. This three foot wide trench or pit is at least 
thirty-t\'IO inches deep and infilled with a darker soil containing many bro-
ken household items and garbage that may represent the earlier habitation 
of the property by Francisca Martinez and young Eloisa. This feature was 
identified, minimally sampled, then backfilled and preserved (Chace 1980b: 
16) . 
Evidence of the original second-story bathroom plumbing was uncovered 
in the southern passageway area (Ramos Imports) and was apparently installed 
while the builder's trenches were still open (Chace 1980b: 16-17). Later, 
this area was overlain with a wooden floor. · This same area produced remains 
of two distinct wooden floor joist patterns. The southern end of this room 
has . north/south running joist while the remainder has east/west runninq 
joist. This floor remained in use for many years and was patched with sheet 
metal in several places. Eventually, a cement floor . was poured over the 
entire area, effectively sealing off most of the subsurface until our exca-
vations in 1980 (Chace 1980b: 21). 
The northern half of the passageway has an existing mortared brick pave-
ment. However, this does not appear to be an original feature. Dark, debris 
ridden fill soils were discovered beneath the pavement. No remains of ore-
viously existing floors were found. However, the existing brick flooring is 
at a lower level than the southern portion of the passageway and it is likely 
that any prior flooring or pavement was removed before the installation of 
the present brick pavement (Chace 1980b: 23). 
During the final cleaning out of the candle shop in the cellar of the 
Sepulveda Block, a walled-off storage area was discovered. Apparently, a 
hole was knocked in the brick, southern cellar wall some years ago, where-
upon the natural soil deposit was partially excavated out and shelving in-
stalled. At a later date this same hole was bricked up and forgotten (Chace 
1980b: 28). With the discovery of this cellar storage bin, the archaeolo-
gists had the unique opportunity to look at the original grade of the lot 
and the Olvera Street footings of the building without having to do any 
excavating. In fact, the pavement outside the building on Olvera Street was 
so thick that it had completely frustrated earlier attempts to investigate 
the building's footings. 
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The cellar itself is presently floored with gray concrete. Imme-
diately beneath this a red-stained, rough-finished concrete floor was en-
countered which probably dates from 1887 (Chace 1980b: 27). 
A variety of artifacts were recovered from the test trenches evidencing 
the diverse cultural heritage of Los Angeles thrQugh the years. Fragments 
of local Native American made Tizon Brown Ware cooking pots were recovered 
as well as two tiny fragments of Chinese export porcelain and two opium pipe 
bowl fragments. Numerous sherds of English ceramics representing mainly the 
first half of the nineteenth century were found in the passageway and were 
probably already present in fill dirt brought in to raise the level of the 
passageway. Also found were se~eral broken whiteware items of late nine-
teenth cent~ry manufacture. Machined bottles made after 1915 and several 
sherds of post-1930 tourist pottery were also recovered (Figures 7 and 8). 
CONCLUSIONS 
This paper has been presented not so much as a listing of the historic 
artifacts and features encountered at the Sepulveda Block, but as an examole 
of the prevailing planning problems and evolving emphasis faced by adminis-
trators of historic structures and the archaeologists concerned with the 
preservation of these buildings. In years past, there was often times only 
modest emphasis on historic integrity. Happily, the situation is improving 
in many areas. In particular, the El Pueblo de Los Angeles State Historic 
Park has continued to consult with historic site archaeologists whenever 
redevelopment projects are anticipated. One can ,hope that this new aware-
ness and concern will continue to all levels of government and into the 
public consciousness as well. Historic structures must have integrity if 
the public is to appreciate and support their heritage. 
The author wishes to express her deep appreciation to Paul G. Chace, whose 
comments on earlier drafts of this paper helped to clarify many of the 
points discussed here. 
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FIGURE 1: Looking north along North Main Street at the Sepulveda Block. 
FIGURE 2: The Sepulveda Block facade on North Main Street, looking east. 
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FIGURE 3: Looking north along Olvera Street at the Sepulveda Block. 
FIGURE 4: The Sepulveda Block facade on Olvera Street, looking west. 
The ground floor front is obscured by the roofs of several 
portable shops. 
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FIGURE 7: Representative sample of the historic artifacts recovered 
during the excavation. No scale. 
188 
FIGURE 8: Representative sample of the historic artifacts recovered 
during the excavation. No scale. 
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Recollections of Jim Howard: A Scholarly "Anatogonist" 
Melburn D. Thurman 
James H. Howard, ethnographer, ethnohistorian, and archaeologist, 
died in October, 1982. His colleagues concerned with the Plains aie 
preparing the kind of memorial he would have appreciated--a wide-ranging 
volume of Plains studies. This note is a simpler, personal, memorial. 
It is about Jim Howard, and about me, but it is also about scholarship. 
I don't know when I first heard of Jim Howard, but I began serious 
study of the Plains ethnographic literature when I was in high school. 
By the time I wrote my first anthropology course paper on the Plains, 
in 1962, his name and his work was well known to me. Even then he was, 
to my mind, the established leader of living scholars actively studying 
Plains ethnography. 
In the late 1960s, I began my dissertation, which was concerned with 
the Delaware Indians, as I felt a Plains specialist should know at least 
one emigrant tribe in great detail. At first I proposed to treat the 
total range of Delaware ethnography, ethnohistory and archaeology, but 
a few months of work showed how impractical this was. Eventually, the 
Delawares in Oklahoma became one of my main concerns. As I became 
acquainted with Delaware friends, I kept hearing about Jim Howard's 
contact with them. One evening, as I drove from Dewey or Nowata to 
Oklahoma City, I went the indirect way, and stopped at Stillwater. I 
called Jim Howard on the phone. I told him what I was doing, and asked 
him about his Delaware work. He seemed distant on the telephone, but I 
was pleased that a well known scholar had taken the time to help me. 
I took my first job, at the University of Maryland, in 1970 and began 
doing local historical archaeology, although I kept up the work of analyzing 
my Delaware and Plains materials. About two years later, at the Winterthur 
Conference, I met Stan South for the first time, and told him I believed 
that Clyde Dollar's reconstruction of Plains Indians, in the film ~ Man 
Called Horse, which Dollar had paraded in the Conference Papers, was 
fallacious. Stan suggested I write a reply. On the advice of Bob Stephenson, 
one of the "old time" Plainsmen, Stan sent my paper to Jim for comment. 
Much later I made a comment about the exchange to Bob, and he grinned: 
"Know about it?; I'm responsible for it", he said. 
Jim and I both tossed around some pointed words in the exchange. We 
made references to bears, and sheared sheep, and used a host of other 
allusions. Dollar criticized us both for being unscholarly, but one could 
not expect him to understand. The exchange between Jim Howard and myself 
was like the exchanges late at night at the old Plains Conferences, 
between people who were truly concerned with the Plains. 
That summer, before the exchange reached print, I attended the Delaware 
pow-wow in Oklahoma. Here I met Jim for the first time. He was dressed 
in one of the most spectacular fancy-dress dancing costume I have ever 
seen, with a magnificient roach. I introduced myself. Jim did not com-
ment on the exchange, nor did I. He told me about the Delaware songs he 
had recorded earlier that day. He was cordial, but, I decided a cold fish. 
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The next summer I was excavating in France, when I got a letter 
from Stan South enclosing Jim's final reply to me. Stan noted that my 
reply would be "A Letter From France", and would close a discussion 
generated by Dollar's "Letter From Mexico." I was up in the Alps, 
where it rained almost every day and field work in the cave, with water 
permeating the limestone with every rain, made field work miserable. 
All the books I had were in French, and none dealt with the Plains. 
I looked up the spelling of "memoir", and followed the French spelling, 
not then realizing it differed from English. Jim Howard was much on 
my mind then. 
Finally, in 1974, the exchange with Howard appeared in the Conference 
Proceedings. My first reply to Dollar's fantasies had used only general 
references to the Plains, with a few specific references to the Teton 
Dakotas and related tribes. It was more a position paper than anything 
else. Jim's reply drew me out. I learned in this exchange that a scholar 
must write for the expert, even if the audience to which he addresses 
himself may not themselves be primarily concerned with the data presented. 
The next year, I took a visiting position at Purdue, and then the 
next year went to Princeton. At an Algonkian Conference in Montreal, Jim 
gave a paper providing important new data on the Drum Religion among 
the Delawares. I brought up some points from the floor. Later, Jim and 
I had a short chat. He kindly sent me a xerox of his paper so I would 
not have to wait for it to appear in print. 
The next time I saw Jim was at a Plains Conference in Lincoln. Bill 
and Marla Powers and I had dinner with Jim. None of us had planned it. 
We had run into one another and begun talking, and we just kept talking. 
Bill and I had both had long running scholarly exhanges with Jim. 
That evening was one of the most memorable in my life. Jim, when 
the mood was upon him, could be a first class raconteur. He told us about 
some of his experiences with Plains specialists, and about his experiences 
at the University of Michigan. Jim paid for our dinners. We argued 
with him, but he would not hear us. That night Jim and I went to one of 
the historic Plains Conference parties. I would never think of Jim as 
a cold person thereafter. I think he had to know that someone cared for 
the data as much as he did, before he would give them a glimpse of himself. 
The next evening, Jim and I had dinner together at the Conference 
banquet. The rest of the table was filled with Jim's students. When we 
came up to the talbe, Jim said: "This is Mel Thurman." All the students 
laughed. They knew all the details of our exchange. 
Since that time, Jim helped me more than once. And I wrote another 
criticism of his winter count studies. I don't know if he ever had a 
change to write a reply. I wish he was here to reply. I wish he was 
here for me to buy him a drink and say: "Jim, I disagree with you." I 
wish he was here to say, "Mel, you're all wrong." 
Once Jim said to me: "You know, I have a flaw. I have a compulsion 
for publishing. I know I ought to wait sometimes, but I have to publish." 
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Jim was one of the few people who understood that research among 
Indians of the present day was important in its own right, not just of 
imporatnce as "salvage ethnography." I could not here do justice to 
his contribution to Plains studies and anthropology; this will be done 
by his colleagues elsewhere. He proposed the concept of "Pan-Indianism". 
He wrote by far the best existing study of the prophet Kannekuk and his 
religion. He was one of the great authorities on Indian dance. He 
wrote important books on the Poncas and Shawnees. And in the course 
of his work, he probably salvaged more data from more tribes than any 
one ever has. His was a productive life which most of us can only hope 
to emulate. Thank God for Jim's "flaw". 
My own life, because of Jim's contribution to Plains studies, was 
far more connected with Jim's than he could have known. And I am sure 
that the same is true of all scholars who love the Plains. When Jim 
Howard died, a part of everyone who is concerned with Plains anthropology 
died. 
FOOTNOTE 
by Robert L. Stephenson 
Thanks~ Mel~ for this warm~ personal tribute to Jim Howard. 
As one who has known Jim for some thirty years and consider him 
to have been one of my very close friends~ I appreciate your 
thoughts. You are correct on all counts and I agree with your 
corrunents. Jim was a "cold fish" on first meeting because he was 
shy and always preferred to appraise the sincerity of any new 
acquaintance. But once you got to know him he was as Warm a 
friend as could be found. 
Jim was a scholar of intense honesty and sincerety but more 
than that he was a warm~ compassionate human being who irrunersed 
his entire personality in his research. I believe he was one of 
the rare few who really~ deeply understood the Plains Indians. 
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